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Duluth Aerial Bridge Ferry 




Pliclr.fi the Steel Girder Which First Connect* the Mighty- Span—The 
Workmen are 250 Feet above the Water-Only Structure of its Kind on 
this Continent— See Pap,.- 106-. 



UNDER-WATER ARMOR EOR BAFTLESHIPS-See Pages 115-118 



The "OTTO" Still in the Lead 



It Is not ■arp rising that tbe "OTTO" was awarded the Gold Medal at 8t, Louis, 
prise wDarever exhibited. Below fa m list of the "OTTO" triumph* In America: 

Philadelphia Centennial, 1870 
New York. 1680 
Cincinnati, lflflo 
K«w York. J 881 
Loultvillo, 1689 
Baa Francisco, 1084 
Hew York. 188ft 
New Orleans, 188S 
Buffalo (Pan-Araertuan). lBOl 




In fact It haa never failed to take 

Chicago World's Fair. 1883 
Atlanta. 1996 
Wow York, 1890 
Nashville. 1896 
Mew York. ISO? 
Omaha, 189B 
Omaha. 1899 

Philadelphia. 199B 
St. Louis I Louisana Purchase 
EipOtltloD) 1904 



No engine oould be uniformly suooesaml without deserving; It. 

THE OTTO GAS ENGINE WORKS. Philadelphia, Pa. 

CHICAGOi 360 Dearborn Street MINNEAPOUSi 318 3d Street OMAHAi 1108 Farnam Street 

miinunmTOmmrauwinmmnwwTOiuiniuinnmmmmm^^^^ 



THE ^RELIABLE ROUND TRACK 
=^=DOOR HANGER" - 




Yon raew how the old-fashioned Doer-Hani!«r itiohf 
Ours Will Not Bind 
Ours Cannot be Derailed 

Let Us Tell You About It 



WRITE FOR CATALOG AND PRICES 



ALLITH MANUFACTURING CO. 

120 South Grtcn Street, Chicago 




MILLSTONE 
ABOUT 
THE 
NECK 



Lack of special training; Is the " mllLslooe 
about the neclc " of most men and women la 
poor paying: positions. It holds them back 
while others 20 ahead. It handicaps them 
everywhere. The Internal tonal Correspond- 
ence Schools' system of training: by mail will 
enable you to throw off the burden. By this 
means you can rise to one of the higher posi- 
tions in your present trade or profession. 
Yon can qualify for a more congenial occu- 
pation, and better salary- We have helped 
thousands of others. We can help you. 
Decide today to better your condition. 

We teach Engineering in all it* branches 
Architecture; Mechanical Drafting; Ad Wri- 
ting; Show-Card Writing; Window Dressing; 
Illustrating; Ornamental Designing; Book- 
keening; Stenography; Etc. 

Wrtle today, statins which Course Inter- 
ests you. 

International Correspondence Schools 

Box 873, Scraoton, Pi. 



MOTOR CASTINGS 

3 1-2 II. P. water-cooled single cylinder 1 1 $ 25.00 1 M. P. air-cooled single cylinder .it. 

7 H. P. " " double cylinder opposed 40.00 3 H. P. ■• 1 • a 1 

25 H. P. " " four cylinder upright : 100.00 5 H. P. " " double cylinder upright . 
1 1.2 tt. P. aintoole:) lingle cylinder : 1 : 9-00 7 P. " " 1 

7 H. P. air-cooled double cylinder opposed : ■ 1 $40.00 



$11.00 
16.00 
35.00 
40.00 



SmrxA 5c. for our oO-pan> catalogue 



THE AUTOMOBILE SUPPLY CO. 
183Q Michigan Blvd. Chicago, 111., TJ. £. X- 



POPULAR MECHANICS 

"Written So You Can Understand It." 



A. Monthly Mouailn*. 
PUB. BY POPULAR MECHANICS 00. 
Eiuvti-rn Office: 
110 Nassau Strwi. Now Ynrfc. 



JODHHAL BDILDUt'O 

CHICAGO 



amwcETpTiox $1.00 prr yeah 

Foreign CaantrJet I1.S0 
Entered i*t the Cblcago Pnntofflca « 
Mail Matter of Cbu fk-coad CIbjm. 
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Is sure to yield largo returns. Tho owner of a. bearing rubber orchard recently re- 
fused 1-1,260.00 per acre for it. Had you been *n ^ 3 Plac* you would have done tho 

same, for It Is worth more. 

WE ARE PLANTING RUBBER 

which In a few years will he worth th* price above quoted, but which you can now 

purchase for less than nno-flfth that amount, per acre. In not »ueh an Investment 
worth while? 

Meanwhile your money i« not Idle, but earning a larger rate of interest than 
your savings account. We have Juat paid 

DIVIDENDS OF 8 % 

to our investors, earned from Bide crops. Besides rubber, we are planting ana rais- 
ing nugar-tane. cassava, oranges, hogs anil cattle. 

Our dividend* win become larger annually until rubber comes Into bearing, when 

they will amount to 50 p*r cent or over. 

To plant the remainder of our 6,000 acres we are offering Plantation Certificates 
on terms within reach of all. The proposition is absolutely safe. It Is being man- 
aged by men of experience and ability. Remember, we don't want your money -until 
you are satisfied that our proposition Is genuine. Don't fall to WRITE NOW for our 
illustrated literature. It costs you nothing. 

PAN-AMERICAN PLANTERS CO.. 153 LaSalle St, Chicago 



If You Like "Pop." Why Not Send it to a Friend \ 



FOR ONE YEAR ? 

Cannot fail to please any man and Fill In address and mail 

will please him for twelve months with One Dollar at our risk- 

POPULAR MECHANICS, Journal Building Chicago 

Send your Magazine one year, commencing with the month of 



I 

% NAME — 

\ 

STREET 



CITY- _ _ STATE 



and notify party named above that the subscription has been paid for, and is sent with the compli- 
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Continue Your Education *« Home 



BY A SHORT STUDY OF OUR SELF -EDUCATIONAL BOOKS 



These perfectly compiled and arranged volnmpn htc full nf m.i.i.l Mlmulii>i mul practical help* Cor lha 

young man desiring to become expert In his particular profession. They nrp written by practical men. mnh- 

Ing thorn sclonlillcuHy accurate kn statement and yet devoid of all t-eclmleul Hit's tliroughoiit. Even a child 

can understand them. 




Modern Carpentry, by Fred T. Hodgson, 2f'6 pages, 
250 Illustration*, cloth binding- Price $1.00. 

Practical Vwn of the Steel Square, by Fred T. 
Hodgson, two volumes. 560 pages. 600 illustrations, 
Cloth binding. Price $2.00. 

Modern Estimator and Contractors' Guide, by Fred 

T. Hodgson, 25ft pases, fully illustrated, cloth bind- 
ing. Price $1.50. 
H»dgson> »w Hardwood gfahbtBfc by Fred T. 
Hode^on, 320 pages, fully Illustrated, cloth binding. 
Price $1.00. 

Common Sense Stair llatldlng and Hand mi ling, by 

Fred T. Hodgson. 256 pages, 230 Illustrations, cloth 
binding. Price $1.00. 
BullderV Architectural Drawing, Self-Taught, by Fred 

T. Hodgson, fully illustrated, 14 double plates, cloth 

binding. Price I2.0Q. 

Swingle's Handbook for Steam Engineer* and Electri- 
cians, by C. F. Swingle. M. E.. 600 pages, hundreds 
nf fine engravings, bound In. full leather. Price $2.50. 

Modern Wiring, Diagrams nnd l>e*crlptton*. by H. C. 
Horvtman and V. H. Tousley. l«ft pages. 2O0 Illustra- 
tions, leather binding. Price J1.5G. 

Electricity Made Simple, by Clark C. Hasklns, 220 



pages, 100 illustrations, cloth binding. Price $1.00. 
Dynamo Tending for Engineers, by H. C. Horstman 

and V. H. Touslev 250 pages, 100 Illustration*, cloih 

binding. Price $1.50. 
Kany Electrical Experiments, by L. P. Dlcltlnson. 2r,0 

pages, 200 Illustrations, cloth binding. Price $1.00 
Practical Telephone Handbook, by T. S. Baldwin, 200 

pages, fully Illustraled. Price $1.00. 
Telegraphy Self-Taught, by Theodore A. Edison, li. 

A., Instructor at American School of Telenraphy. 

fully illustrated, cloth binding. Price $1.00. 
Farm Engines and How to Run Them, by James H. 

Stephenson and other experts, 220 pages, 75 Illustra- 
tions. Price $1.00. 

Modern Air Brake Practice, by Frank K. Dukesmith. 
303 pages, fully illustrated!. Price $1.50. 

Modem Blackwmif hlng, lI»rrta-« hoeing nnd Wagon Mak- 
ing, by J. <3. Holms torn, 2©0 pages, fully Illustrated, 
Price $1.00. 

Book -Keeping; Self-Taught, by P. C. Goodwin, cloth 
blnaing. Price $1.00. 

Picture Making, by T. S. Baldwin, fully Illustrated. 

cloth binding. Price 91.25. 



I PADM I AW AT HAUF B >* tne *>ld of our HOME LAW SCHOOL SERIES, which requires only a 
LLMr\li LrtTT Ml I1WITIL. g vw hours' study occasionally: will prepare for the Bar In any Stat?: 
Theory and Practice combined. Approved by Bench. Bar and thousands of successful Students. Write for 
booklet of testimonials sent FREE. SPECIAL OFFER NOW IN FORCE lour nioney refunded I *iihout 
Question. If within five days after the receipt of any volumes you are tllnsatlsned with them, ADDRESS 

FREDERICK J. DRAKE & COMPANY 

^r Ktf^ffdJ^ Nos - 211-213 East Madison Street, Chicago 

Please mention Popular Mechanics when ordering Catalogues Free. 
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FOR YOU 



SOUTHWEST 



IF your ambition is to be free—to run your 
own shop, cultivate your own land, 
manage your own store— you should in- 
vestigate the unequaled opportunities existing 
in the Southwest. 

Thousands have located there the past year, 
they are succeeding and building independ- 
ence for themselves, their sons and daughters. 

Villages are becoming towns, and towns 
cities, as the vacant lands are occupied and 
brought under cultivation. Grasp the op- 
portunity now. 

We can tell you where the openings are, 
and otherwise assist you. 

Full details about the greatly reduced rates 
in effect, and free booklets on request. 



Cut off at this line, sign and mark with an (X) the booklets you wish. We will send 
you more than one if you wish them. 

ARKANSAS NEW MEXICO MISSOURI 

TEXAS OKLAHOMA BUSINESS 

OPENINGS 



NAME 



P. O. ADDRESS 




STATE 



JOHN SEBASTIAN, 



Pass. Traffic Mgr. RocK Iiland Jy.tean. Chicago, 111. 



Real Estate Mortgages at 6% 

Savings Deposits at 3% 

Government Bonds at 2°/ 0 

are safe, but your income from them will 
not add materially to your wealth 

Your Investment 

SHOULD BE PROFITABLE 



A Mining Investment, if a ■uccesaful on*, yields lartf«r 
Profits on. th« money invested than any other £> & 



THE Stock of THE NORTH AMERICAN EXPLOITA- 
TION COMPANY offers the opportunity for large 
profits that you are seeking. This Company's 
holdings aro large and valuable. Its seven properties 
are developed and producing mines. Five are equipped 
with mills and reduction plants. Over $1,250,000 was 
originally paid for the properties and over $700,000 has 
been expended in their development and equipment. 
There are over 75.000 tons of ore now in sight worth 
Over $1,500,000. Its Combined earning capacity permits 
of large and continuous dividends. Its "Eggs are not 
in a single basket." It is not a question of "Will It 
pay?" but "How much?" 



IT SHOULD ALSO BE SAFE 



Every purchaser of the Treasury Stock of the Company, receives, to the 

extent of his investment, a FIRST LIEN GOLD BOND, bearing 6 per cent 
guaranteed interest, payable on or before 5 years, secured by the entire 
assets of the Company— this makes your Investment flafe, besides effecting 
the return of your money within a brief period, and leaving the stock you 

hold, as a bonus. 

The first allotment of Treasury Stock Is now offered for subscription 
at u special "organization" price. For Prospectus, Copy of Bond and full 
particulars, address, 



THE WESTERN TRUST & GUARANTEE CO. 

FISCAL AGENTS 

New YorK Life Bldg. CHICAGO. ILL. 



This One 




S880- J1T-PEWT 



MORE MONEY B 



is made from 
than from 
any other class of 
Investment*. . . 



SUCCESS SURE 



IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 



THE FIRST STEP 

Tf yon have mmle nn invention and contemplate applying for a patent, the first 
point Is to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind. Send us a pencil 
drawing, showing plainly your Invention, and write out A description of its con- 
struction and operation, as well as you can. If you have a model, send it Instead of the 
drawing. We will compare your sketch or model with all patents Issued In the United 
States for inventions resembling yours, and for Inventions in which similar mechanical 
constructions or principles are used. If a patent is found lor an invention exactly 
like or closely resembling: your Idea, we will send you a copy of such a patent. 
If nothing Is discovered to prevent getting a patent for your invention we will bo 
advise you. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
Is five dollars. Thla examination Is an Important step in connection with every 
patent application and requires great care and skill. An incompetent attorney may 
overlook a patent which closely rcsemliles or completely anticipates your invention, or 
lie may not know where to look. A dishonest attorney will purposely fail to find an 
anticipating patent In order that he may get the fee for preparing the application. 
The inventor is the loser in either case. 



WHAT A PATENT COSTS 



Opinion as to novelty and patentability of an invention, after thorough examination 

of United States patents $5.00 

Preparing official drawing one sheet - * * * 5 . 00 

Preparing Oath, Petition, Specification and Claims 15. 00 

First Government Fe* 15.00 

Prosecuting application for patent - 10 00 

Total cost of application, first Government fee, official drawing, preparing all papers 

and prosecuting application in Patent Office 45. 00 

\Pitnin six months after tfce application has been allowed, the Government charges a 

final fee of 20.00 

Thus the total cost of a patent for a simple invention is 65 00 



Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case. We assist cur clients in selling* and promoting: their patents 
■without advance charges. 



POPULAR MECHANICS PATENT BUREAU 

Main Offices Journal Building, Chicago, Illinois 

Associate Office*. WASHINGTON, D. O. LONDON. BERLIN and o*her large cities. 



BOUND BOOKS AT SHEET PRICE 





Books are Royal Octavo — About tl Inches tall 

1-2 PRICE RIDPATH'S 1-2 PRICE 

History of the World 

We guarantee the volumes perfect in every way — except 

the color of the leather on the backs varies a trifle — the shade on a few of the 
volumes being a little lighter than the others. The difference would scarcely be 
noticeable to one outside of the book trade. We"*!! send the books to you 
OH 5 days* approval. You'll find them satisfactory ; if not, return them at 
our expense — nothing fairer— you see and know just what you are getting. 

There are less than 20 of these sets, and rather than rebind such a small lot we prefer to 
send them to you on approval, and at almost half price — about what they would be 
worth to us with tlie covers torn off— and on payments of only $i a month. 

Much Money Saved if You Answer Quickly 

These are just as goal as are sold : 

REGULAR PRICE, . $06.00 
OUR SPECIAL PRICf, 39.00 
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Th« Rlttnldi 
PutliihinK Co., 

BM Deailiorn SL, 
CHICitfU. ILL. 
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You save $27.00 If you send coupon at once. 

If you'd like to possess the only world's history that reads like a story 
book— yet is recognized by such men as President Roosevelt, Judge 
Parker, Dr. Cuyler, Bishop Vincent, and thousands more, as a standard 
authority and the greatest historical reference work in existence — 
send coupon TODAY. Ridpath will interest and instruct you. You 
Need It. This is your chance to secure one of the slightly mis- 
1 matched sets at very much less than the subscription price. — 
Rid path's History of the World is a great big set of nine royal 
octavo volumes, with 4.000 illustrations and many ma pa and 
color plates. You pay only J 1 down if you keep them. The 
complete set is sent at once. The rest you pay in monthly 
payments of $ 2. Cut the Coupon on and send It today. 





Occupittan — 



THE RIVERSIDE PUBLISHING CO., 

204 Dearborn St., CHICAGO, ILL 



LVKI 



l^IABUBHBD lies) 



Peabody, 
Houghteling 
& Co* 



JJ22 First National Bank Building 

CHICAGO 



Offer an unusually choice list 
high-grade- 



Bonds & Chicago 
City Mortgages 



in convenient denominations 
o£ $500, $1000 and up, netting 
from 4 per cent, to 6 per cent., 
and on account of their conser- 
vative and non-speculative char- 
acter specially suited to the 
investment of . 



SAVINGS AND 
TRUST FUNDS 



Send for Our Lists 



Have You Ever Considered the 

P ractical Results 

Of o Savings Account in 
THE SAVINGS DEPARTMENT 



The northern trust 
IcompanyyyBANK 

SOUTH (AST COEL USAllf AND AOAMS STS. CHICAGO 
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OMPUTATIONS SHOWING 
ACCUMULATIONS OF MONTHLY 
SAVINGS DEPOSITS 

Or ONI TO TWENTY BOLUU IN ONI TO Hvt TIAU, WHIN 
INTIIUT IS COMroirNDEDCEMI-ANN-UALLV ATjjfc TIB ANNUM 



Mo nihi. 
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Oop/riflhwJ IWf, XUo StorUuarn Trust Co. 

Saving Accounts ** ** * * 

with on* dollar op mora, If not con 
venlent to coma to the banK, writ' 
for booklet, "Banking by Mail." 
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Locomotive Without Fire or Water 



Would MaKe Crossing the Continent Without Stop- 
ping Possible. 



A locomotive without water, fire or 
smoke, unencumbered by the five tons of 
coal and 7,00(5 gallons of water usually car- 
ried by the steam engine; drawing no ten- 
der, but provided instead with an engine for 
generating electricity: 11 clean, strong pow- 
erful engine drawing a 2,000-tou train and 



speeding across the continent from - N'ew 
York to San Francisco* without stop or de- 
lay, and at the average rate of 100 miles 

per hour— this is a dream or modern true- 

litn, worked out theoretically with mathe- 
inntical precision, now being constructed 
for the Southern Pacific Rail mail and soon 
to be put to the practical test of a long 

trial run. 

It Is generally accepted by railroad man- 
agers that the limit has been reached In 

steam locomotive construction. One axiom 
in this line has been "a pound of weight to 
carry n pound of weight." Locomotives have 
pained 100,000 pounds in weight In the last 
five years, and tender capacity has been In- 
creased accordingly. Of the fuel consumed 

by the swam locomotive 96 per cent of the 



energy produced passes up the smokestack, 
4 per cent goo* to the boilers, und 2% per 
cent only to the driving wheels. A writer 
in one or our daily papers states: 

"Driving wheels ran be made just so largo 

and no larger. Connecting rods can he 
made Just so long and no longer, ff the 



driving wheels are giant affairs it means a 
tremendous weight to the machine that 
must come on the tracks in a comparatively 
small space. There is one way to 'spread 
the weight," and that is to have longer con- 
necting rods, But here a difficulty Is en- 
countered. Tractive power necessary for 
high speed Ot great draught cannot he ob- 
tained if the rods are much over 12% feet. 
This fact has put steam locomotive builders 

between the devil of big wheels and the 

de-cp sea of the short connecting rod. If the 
steam locomotive could be made more com- 
pact, greater power could be obtained, but, 
on the other hand, the weight would be so 
concentrated that there is not n curve In the 

roadbed or a bridge on the line that could 
stand the strain." 
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In the proposed new locomotive nn in- 
ternal combustion engine, which heretofore 
has been applied to stationary engine work 
only, will be used to drive a dynamo provid- 
ing elect He power for tlio locomotive. The 

internal cumbustion engine has a thermal 

efficiency of 38 per cent. There Is a loss in 
the transfer to the generator ami armatures, 
hilt 28.35 per cent of the energy "gets on to 
the motor and axles."" In other words, the 
new locomotive la expected to save more 
thnii eleven times as much energy as the 
steam locomotive. 

The principle of the new engine is 
summed up as follows: 

"Its action is on what Is known- as Ihr 
four-stroke cycle. There is a compressed 
air reservoir, from which the power Is ob- 
tained for starting. This gives the piston 
Its first stroke when it takes in air— nir 
alone at atmospheric pressure and tempera- 
ture. The second stroke compresses this 
nir to a high pressure and to a tempera (are 
of about 1,000° Y. The third stroke is wlial 
is known as the working stroke. At this 
point oil is sprayed Into this hot incandes- 
cent air— one can family imagine what 
1,000° K. means. The amount of oil that is 
sprayed in Is regulated by governors. Dur- 
ing the first part of this stroke the combus- 
tion of this oil Is carried on at a constant 
pressure for a period which Is regulated by 
the amount of oil sprayed in. The second 
part of the stroke Is praetiealiy an expan- 
sion without transference of heat. The 
fourth stroke exhausts the guses. 

"The only fuel useil is the crude oil that 

costs from three to five cents a gallon. 

Petroleum or any kind of crude oil can be 
employed- The cost per horsepower hour is 
said to be less than half that for steam." 

i ■ » 

POWERFUL HOISTING ENGINE USED IN 
A DEEP MINE. 



A 5,000-borsepower hoisting engine in* 
tended for lifting a load of something over 
41.000 pounds from a depth of 6,000 feet at 
the rate of 5.000 feet per minute has recently 
been installed by the Tamarack Mining Co., 
of Calumet, -Mich. The total weight of this 
powerful machine, which is of the direct 
acting reversible type, with a drum keyed 
on the main shaft, is 1,200,000 pounds and 
the huge drum, which has a cnpuclty for 

6,000 feet of 1%-incb rope, with Its shaft 

weighs 300,000 pounds. 
Some of the leading dimensions of the 



engine are: Steam cylinders (four), 34x60 
inches; main bearing, 24x42 Inches; crank- 
pins, 12x15 inches; erosshend pins. 6'/jxl2Vi 
Inches; diameter of rope drum, 25 feet; 
length of drum. 24 feet 6 inches. The cages 

used, are double decked balanced eagres, the 

empty one descending while the loaded cage 
is being hoisted. In this operation the load 
the engine would ordinarily handle consists 
of 21,000 pounds of ropej cage, 4,200 pounds; 
two cars, 4,000 pounds; rock, 12.000 pounds, 
a total of 41,200 pounds. The engine frames 

arc of the hollow girder type, and rest on 

large cast-iron sub-bases, the whole being, 
fastened to the foundations by rods. 




Rope Drum 35 Feet Lonjj 



The throttles, reversing gears, eut-off gear 
and brake are all operated from the plat- 
form on which the operator sits, as shown 
In the illustration. Here also Ss located the 
"miniatures" which indicate at all times 
the position of the ears and from whieh the 
safety stop is operated. By means of this 
safety stop the motion can be arrested and 
reversed whenever the cages are in danger. 
There are two sets of powerful brakes, one 
on each end of the drum. The engine may 
be run from one turn per minute to 54 turns 
per minute with an action equally smooth 
and perfectly controlled- 
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MODEL OP VERY LARGE LOCOMOTIVE. 



One of our readers, who is a railroad offl- 
I, sends u photograph of a model of a 
very largo "Columbia" type passenger loco- 
motive. The model is made almost entirely 
of wood, and as shown in the illustration 
is a very handsome piece of work. In tliese 
days of mammoth locomotives the work is 
extremely interesting as showing the propor- 
tions which a machine built on tbe lines 
show ii would look like. The builder says: 
'•It is built on a scale of 30 inches to the 
inch, and although I realize it would not be 
practicable to build a machine of this size, 



wheel base driving, 8 ft. 6 in.; wheel base 
rigid, 18 ft. 5 In.; wheel base, total engine, 
29 ft. i In.; wheel base, engine and tender, 
51 ft 6 in.: tank capacity, fi.OOO gal.; coal 
capacity, 12 Ions. 



THE LARGEST TROOPSHIP IN THE 
WORLD. 



The "Dnfferin" the largest troopship in 
the world, was recently launched at Harrow, 
England. The vessel will accommodate 
1,520 persons and in equipment is oumoI to 
a Urst -class liner. Sanitary and ventilating 




What the Real Thin,.; Actually Loo Kb Like'. 



c*j • kin 1**. 



I take delight in showing some of the would- 
be big engine advocates what the real thing 
actually looks like." 

The bigness or the thing is better com- 
prehended in the driving wheels, which are 
7 feet 10 inches high, and the height to top 
o>f boiler, 15 feet 3 inches. To save height 
the stack is only 1 foot high, and the bell 
is hung below the boiler. The main dimen- 
sions are; Cylinders, 26 x 30 in.; boiler, 
diameter smallest ring, 8-1 in.; firebox, 
length. 70 in.; lirebos, width, 90 in.; flues, 
460: flues, length, 18 ft.; driving wheels, 
diameter, 94 in.: trailing wheels, diameter, 
52 in.; pony truck wheels, diameter. 33 in.; 
weight on driving wheels, 145,000 lbs.; 
weight, total engine, 225.000 lbs.: weight 
total engine and tender. 340.0O0 lbs.; height 
center boiler, 11 ft. 9 In.-, height top boiler. 
15 ft. 3 in.: height top stack, 16 ft. 3 in.; 



arrangements have been most carefully 
made and all that would tend toward the 
comfort and health of the soldiers lias been 
provided, the vessel being model in this re- 
spect 

The ship is of the spar deck type, length 
over all, 453 feet; breadth, 52 feet, 6 inches; 
moulded depth, 39 feet. It has four com- 
plete decks and a boat deck about half its 
length amidships. It can ho made practi- 
cally nnsinknble in a few seconds by closing 
the water-tight compartments into which it 
is divided under the main deck. These are 
controlled from the bridge. The propelling 
machinery, says the Marine Engineer, con- 
sists of two sets of inverted, vertical, direct- 
acting, triple expansion engines, each set 
having three cylinders, working on separate 
cranks, and capable of developing 9.400 
horsepower at 115 r. p. m. 
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TRAGIC FATE ENDS 
NO. III.' 



•FOOLKILLER 



Hissen Crosses Lake Michigan in a Furious 
Storm at Night, but Finds Death 
on th« Farther Shore. 



Peter Nissen lists met the fate with winch 
lie 1ms flirtotl for years; yet he should not 
be classed with the ordinnry seeker after 
notoriety. The 
ndventu r o u s 
Mood of the 

old Norsemen 

c o u r s- e d 
through h i a 
viens and im- 
pelled him to 
deeds wlnVli 
other me U 
shuddered to 

even con ten i 
plate. 

In the July, 
1904. Popular 
Jleehnnies n 
detailed de 
script Ion was 
given of Xis- 

WStf* balloon- boat, the '•roolkhTcr No. Ill," 
and an a<rount of his first voyage, which 
for lack of wind, was uneventful. This 
craft was a mammoth eimvas hail 22 feet in 
diameter and 32 feet long, inflated by means 
of an air pump. A shaft extended through 
the renter front end to end and from litis 
suspended a swinging cradle in whleh Nls- 
sen sat or reclined. 

His expectation in event of a successful 

voyage across Lake Michigan was to con- 
struct a uracil larger ball, 75 feet ia diam- 
eter and 115 feet Ion;;, which was to he 
taken to the extreme limit of northern 




Peter Nissen 



travel, and then used fn rolling to the North 
Pole. His theory was that the lightness of 
the craft when driven by the wind would 
cause It to go hounding over obstructions 
many feet high, precisely as a thistledown 
travels. 

Nissen, who was a frequent Visitor at this 
office, called the afternoon before his fatal 
trip, but it was characteristic of the mod? 
esty of the man that he made no mention 
of the i-omiiig trial. Ever since his remark- 
able trip through the rapids at Niagara he 
has been: offered large sums frotu amuse- 
ment managers, but the idea was very re- 
pugnant to him. notwithstanding his need of 

money for experiments. He was a college 

graduate with honors. 

The ill-fated trip was made on November 
29. during a furious winter gale blowing 
from the west. The storm was so severe 
that steamers Sue to leave this port dared 
not venture out. lie entered the ball about 
4 o'clock just as dusk came on. The open- 
ing Avas sealed to make it air tiidit, and at 
the word from within the ball was released 
and rolled rabidly down the sea wall and 
in a few minutes was well out at sea. Xis- 
sen carried provisions for two days, but re- 
moved Ids overcoat as he entered the ball 
He declined assistance from a passing tug 
two miles out. At midnight the gale was 
blowing nearly SO miles an hour and the 
cold was intense. 

Two days later the frozen body of Nissen 
ami ihe remains of the ball were found toss- 
tug in tlte surf of the east shore 100 miles 
from Chicago. He had evidently made the 
crossing in safety, but the ball had failed to 
roll out of the water up on to the shore, and 
the intrepid inventor after cutting his way 
out of the balloon and hi an exhausted con- 
dition had been nimble to stand against the 
breakers, and so perished in the surf, 

To provide for the natural deflation of the 
ball through leakage, and also to supply 





This Picture Show* the Start of the July Trip of Kieaen— Lea vina Chicago Harbor — It -waa In the Same SaU 

*'. . • Klsien Lent Eli Life. 
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fresh air to breathe after 15 hours' occupa- 
tion, an air pmup was attached within the 
ball connected through a small hose to the 
outside. Something happened to the hose, 
for in his pocket was found n card on which 
were written the words "Air hose has bro- 
ken. N." 

It is believed the reason the ball failed 

to roll out of the lake onto laud was on 
account of its being deflated to perhaps one- 
half its normal size. The funeral, in Chi- 
cago, was attended by 4.000 persons. 



DULUTH AERIAL FERRY. 



Only One in America— One of Five in the World- 
Suspended Ferry Carries Street Cars, 
Vehicles and Pedestrians. 



The great aerial ferry In Dnlutb will be 
placed tn commission this mouth. Nearly 
n year lias been spent in construction and 
erection. It is the only structure of its kind 
in America, and one of only live in the 
world. The Others are at Kewport, Eng- 
land; Rouen, France; Btzerte, Tunis, and at 

Nantes, Franco, over the Loire. These fer- 
ries were fully described in Popular Me- 
chanics for March, 1904. 

The purpose of the aerial ferry is to af- 
ford nearly all the advantages of a bridge 



without any or its disadvantages to ship- 
piny. This ferry crosses the Duluth ship 
canal, where a center pier swing bridge 
"would Impede navigation, in tbe aerial 
ferry n huge steel trussed superstructure 
spans the channel, the distance between the 
towers being 393 feet. Tracts are laid on 
the bridge span on which run trucks from 
which depend lV-j-inch steel cables, winch 
In turn suspend the car or ferry. The dis- 
tance from wjilcr line to- the lower beam 
of the span is 185 feet, which enables ves- 
sels to pass below with clearance for their 

main masts. The only false work used is 
the support under the first section of the 
towers. 

The car or ferry is moved from tower to 
tower by electric motors in the trucks run- 
ning on the overhead tracks, but controlled 
by nn operator on the testy below. Xbe 
ferry swings dear of the water and a few 
feet above, and the floor is on a level with 

the city streets. Space is provided for 

several wagons or vehicles, or one double- 
truck street ear, ami cabins at each side are 
fitted with seats for passengers. The ferry 
car will carry 300 persons. The ferry 
is at all limes under the control of the ope- 
rator by means of a controller similar to 
that used on street cars. The trip is made 
at a speed of about four miles an hour, and 
a load up to 50 tons can be carried. The 
bridge is built to withstand a wind velocity 
of 70 miles an hour, and cost $100,000. 




rry Without Delay 
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MEASURED SERVICE METERS FOR TELE 
PHONE PATRONS. 



individual measured-service meters for 

telephone users are becoming quite popular 
the meter being always an arbiter of peace. 

And settling sill disputes in a manner satis- 
factory to both parties. Our illustration 
shows the simple apparatus which Is 
placed in the subscriber's station and which 
registers each call as it is made. The do- 
vice works as follows: 

When a connection is made, the sub- 
scriber calling pulls ;l lerar which throws a 
bora over the wire ana notifies the operator 
of the call. The call is also shown on the 
face of the meter. 

The record of the meter is read at the 
end of a stated period. To do this the cen- 
tral office places its machine in connection 
with the subscriber's meter and the sub- 
scriber is called ami asked to turn a crank. 
This Operation takes a statement of the 
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Th« Patron's Instrument 

number of calls since last reading on a tape 

by Morse code at the central office. The 

whole apparatus is completely under con- 
trol of the telephone company and can he 
attached without extra wiring. The main- 
tenance cost, says the Western Electrician, 
is very slight and one portable statement- 
taker will do the work for an entire ex- 
change. 



UNSINKABLE LIFE-BOATS. 



An uusinkable life-boat, unshakable even 
though seriously damaged, is the product 
of a Danish inventor, and several important 
features are claimed for the new craft. 

This lite-boat consists of a boat-shaped 
pontoon of wood or iron, strongly con- 
structed, and filled with fcapok, n product 
of plants growing in Java and Sumatra, 
said to combine Hie greatest floating capac- 
ity with the least weight and able to sus- 
tain tuirty-flve times its weight in water. 



The kapok is contained in water-tight cush- 
ions which in turn are placed in water-tight 

compartments. Upon this bouyant layer is 

mounted a superstructure which can be 
folded down or erected. This is surrounded 
by a fender filled with kapok in water- 
tight cushions. In extending the boat, cross 




UnstnKabU Lifeboat Extended for 
Use 

beams are lifted in and the oars are re- 
leased, an oval-shaped thwart with cross- 
thwarts slides into position, and stanchions 
and other parts drop into their places auto- 
matically, making a reliable boat contain- 
ing bread and water-tanks. 

Exhaustive tests have been made of the 
Englehardt unsinkable life-boat, as it Is 
called, and it has stood successfully every 
one. It Is compact for carrying on 
vessels, where space occupied in an Import- 
ant consideration, and if a ship were to 
sink suddenly these boats would only need 
he cut from their lashings and would be 




The Boat Folded. 

fouud floaling after such disaster, still fit 
for use and easily accessible by those in 
danger of perishing. The boats can. more- 
over, be readily transported to any part of 
a ship and launched without davits. 

The ordinary lifeboats take up so mueh 
deck space that It Is impossible to carry 
enough for passengers and crew, and as a 
consequence the boats are apt to be o%-er- 
crowded and swamped. 
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CONSTRUCTING A TALL STEEL SMOKE- 
STACK. 



In our illustration Is shown an exciting 
stage in the construction of a tall steel stack 
—the erection of the last section. This 



4 




The Critical Moment. 

stack Is on the power house of the Fond du 
liic-Gshkosh Inter urban Railway and is 140 
feet high and eight feet In diameter. The 
brick stnck near it is 120 feet high and seven 
feet in diameter. 



STEEL TIRES AND SPRING WHEELS FOR 
AUTOMOBILES. 



The solution of punctured rubber auto- 
mobile tires is announced by an invention 
which replaces rubber tires with steel, and 
provides the same resiliency by means of 

coil springs at the hub. 

The hubs of the new wheels are made of 
cast steel, with hickory spokes and white 
oak felloes. The inner hub has a wide pro- 
jecting - flange which runs Into the outer hub 
and is held In place by a screwed steel ring, 
tUiH makes a running fit to the metal flange 
and prevents all side thrust. Fastened to 
the outer hub nre six square bolts the 
threaded ends of which, with their nuts, hoid 
steel saddles In position. On the outer side 
of the spokes these saddles carry two spiral 
springs whose opposite ends are fastened 
to the inner hub. The springs are held at 
both ends by lugs and if a spring breaks 
the nuts may be taken off and the spring 
readily replaced, the cost of a new spring 
being about 15 cents. Steel tires are very 
durable and economical, but make consider- 
able noise. Wheels may be equipped in- 
stead with channel iron In which is laid 
! >i-inch hydraulic packing. Such a lire Is 




Hub Spring's Replacing Rubber 
Tires. 

noiseless, has great adhesion and the cost 
Is less than that of solid rubber. The firm 
ma king these wheels guarantees them to he 
as resilient as any wheel with a pneumatic 
tire. If the new wheels stand the test of 
time and use, atltomobiling will be relieved 
of a few of its difficulties. 



The number of telegrams sent daily 
throughout the world reaches the enor- 
mous total of 14,000,000, not Including 36,- 
000 cable messages, according to George 

JoUuson, official Canadian statistician. 
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PORTABLE WATER DISTILLING PLANTS. 



The most important requirement for pre- 

Berrlng tbe health of tlie liuruan body !a a 

sufficient supply of pure water for drinking 
and cooking purposes. Especially is this 
true in arid regions or in low swamp coun- 
try where one is apt to drink death with a 
cup of such water as is obtainable there. 
Often In those places large gangs of men 
are employed, the labor of every one of 
whom Is Indispensable. This is tbe field 
into which the invention shown in our illus- 
tration will enter and be found most wel- 
come. 



discharged from the separator of the first 
vessel Into tubes of the second, owing to tbe 
difference in pressure In the two vessels or 
effects. The steam from this Inst effect, 
along with the drip-water from the second 
shell, passes direct to the condenser, and is 
discharged as pure distilled water. If the 
local water is unfit for boiler feed purposes 
the drip-water — or "boiler steam condensed" 
—from the first shell after passing throuph 
the feed heater, discharges into the boiler- 
feed tank, and is pumped back into the 
boiler. If fit for boiler-feed purposes the 
drip from the first shell is used for heating 
in the second shell and goes to further ln- 




Produces 65 Gallons of Pure Distilled "Water Per Hour 



This plant will convert undrinkuble brine 
or any oilier impure water into the health- 
giving fluid at a rate of 65 gulloiis pure 
product per hour, not including the con- 
densed "boiler steam" or "drip" 1 from first 
shell. 

The apparatus while working requires 
very little attention. The process Is much 
as follows: 

The impure feed-water (drawn from the 
condensed overflow) is pumped through a 
IVed-heater, and is heated by the drip-water 
from shell of first vessel, on its way to the 
Intter, where it passes through a series of 
tubes expospd on the outside to steam from 
the noiler. The steam rising from the im- 
pure water passes from tbe separator to the 

second shell where it heats the impure wa- 
ter contained in the tubes of the second ves- 
sel—this impure water being continuously 



crease the quantity of distilled water. 

The steam boiler, which is of the port- 
able, "loeo-tulmlar" type, is suitable for a 
working pressure or 80 to 100 pounds per 
square inch. The fire box is extra large, 
suitable Tor burning wood, which would 
be, in many localities, the only fuel avail- 
able, or at any rate, the most convenient 
fuel. 

This type of distiller is made in three 
sizes— 28, 47 and 65 gallons of pure dis- 
tilled water per hour. It Is securely 
mounted on a strong carriage, constructed 
of light steel framing and suitable for an- 
imal haulage. Pago's Weekly, London, says 
the type was especially designed for the 
use of prospecting and exploring parties, 

temporary hospitals, and for visiting and 
supplying fresh water to small mining sta- 
tions. 
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Wonderful Instrument Which Predicts Tides 



Built by the Government, It Performs Calculations of the 
Most Intricate Nature with Accuracy and Despatch 



The Secretary of tho N'nvy desires to or- 
der a battleship Into a certain harbor on our 
roast, at a particular hour some day next 
week. The harbor is entered only by cross- 
ing a "bar at its month where tin* water Is 
none loo deep. lie wants to know how 
many fathoms of water will he on that bar 
nt the time the ship will cross it. 
There If* a machine that can tell him in a 
few minutes, and whose calculations are 
absolutely accurate, 

There Is being built iu the instrument 
f-hop of the Coast and Geodetic Survey 
Building in Washington a most Intricate and 
wonderful machine, something that will np- 
|K>ach "thinking mechanism" nearer than 
any other apparatus owned by the Govern- 
ment. This wonder is a tide- predicting ma- 
chines and is a great improvement— i mule by 
Mr. E. 0. Fischer, chief of the instrument 
division of the survey — on the original our 
now In use for this purpose. It already dis- 
plays ;s wilderness of wheels, slides, crunks, 
pins, chains, etc.; is composed of brass (the 
framework), and weighs several hundred 
pounds. Before saying more about this it 
is best to tell something about tides. 

In forecasting tides it Is necessary first 
to gather data upon which to work. Tins 
Is done by observations at tidal stations on 
coast, lake, river ana other shores. By 
long series of observations of rise and fall 
of tides, weather conditions and land con- 
figurations, the action of the tides is re- 
solved into fairly constant factors for each 
tidal station. Long series of such observa- 
tions are necessary because the tides arc 
very complex phenomena, being modified by 
nil influences acting upon the earth from 
without, as well as by those arising upon 
the earth itself (such as winds, earth- 
quakes and variations of the atmospheric 
pressure), by irregularities in the coast 
line, 1>3' the eccentric distribution of the 
land masses, and by the varying depth of 
the seu. With this data taken In connec- 
tion with astronomical conditions— particu- 
larly of the sun and moon— it is possible to 
prexl let the future condition of the tides. 

But this involves a tedious process in 
hand-work mathematical calculations, 
which, by the elimination of certain factors 
governing tides and adoption of other (con- 
stant) ones, can be avoided, when a tide- 
predlCtlng machine is employed. The ma- 



chine used by the U. S. Coast and Geodetic 
Survey lias nineteen dials on its back, 
which have to do with as many tidal fac- 
tors; the latter arc indicated on tin- dials by 
means of setting pointer!*, and when an at- 
tached crank handle is turned, indicators on 
five dials on the front of the machine point 
out the information desired. Of course, the 
machine Is set for each tidal station, and 
gives high and low water time, height and 
depth of tides, etc., for dales far ahead. 

All this is done by the many wheels and 
shafts of the machine operated by a steel 
chain that runs upon tho pulley nt the end 
of each shaft, also operating simultaneously 
the pointer-shafts of the front dials. This 
machine does the work of forty computers. 
It costs $3,500. 

The new tide-predicting machine will be 
far superior to the one described. Tt will 
have to do with thirty-nine factors of a tide 
instead of nineteen, giving besides time of 
high and low tides and their depth and 
height the state of the tide at any hour. In 
addition to increased advantage in the 
sight-reading dials the new machine will 
plot the tidal curves on paper, and in time 

it 5s possible that added mechanism Mill au- 
tomatically turn out printed tidal informa- 
tion. As above mentioned the tide-predict- 
ing machine is operated by means of a 

crank— hand-power. The new machine 
will be run by clock-work. The chain and 
pulley feature will be much the same in 
both the merhaiilc.il predictors. 

It is rather a wonderful machine which 
lakes facts :ind figures on Its back and dis- 
plays the solved problems on Its front faces. 
The new mechanical wonder will do more. 
It will accomplish several things at one 
time— rarry on two summations— one of 
which, at any instant, will denote the height 
of the tide t>r surface of the water, while 
the other will determine the time of high 
or low water and truce tidal curves. In 
other words, by looking at the face of the 
machine at any particular time the true 
height of the tide can be read off at once 
and times of high and low water will he 
given as they occur. The tracing of the 
tidal curves while the predictions are going 
on will be a valuable feature of tho ma- 
chine'* work, for if any peculiarities or un- 
certainties are Involved In the tide the rec- 
ord can be consulted. 
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Ore Unloaded Automatically 



Big Clam-Shell BucRets Unload Ten Tons at a Single 
Operation- Mahe Big Reduction in Cost of 

Handling Ore 




ClAm-Shell Bucket Open 

A few years ago had that mon- 
strous fresh-water vessel, the "Au- 
gustus B. YVolvin," been in exist- 
ence and landed at any mice port 
with a full cargo of balk material, 
il would tin ve required a period of 
time to unload the vessel entirely 
disproportionate to the admirable 
mechanical equipment of tluit Ureal 
Lakes' pride. For tbe cubical ca- 
pacity of the "A. B. Wolvin" is 
about 500,000 cubic feet, equal to 
401.000 bushels of grain or 12,500 
tons of coal. 

The % B. Wolvin' 1 ' is almost au- 
tomatic in every feature and yet 
the ponderous new machine which 
unloaded Uer cargo at Conneaut. 
Ohio, a short time ago is even more 
wonderful than the new ship. From 
the moment at which the steel plate 
sliding hatch covers, operated by 
steam engines and shafting, with 
which the big vessel is fitted, slid back so 
that the queer clam-shell bucket of the auto- 
matic ore unloador might be lowered Into 
the hold, until th-e moment when the last 
ton of a cargo of 7.257 gross tons of iron 
ore was transferred to tbe railroad cars on 
shore ready to be carried to tbe iron-making 



plants of Pennsylvania, was ex- 
tictly four and one-half hours— a 
rate of 1,613 tons unloaded per 
hour. 

The "A. B. Wolvin" 5s, however, 
especially adapted in construction 
to tbe use of the ore miloader, and 
such speedy handling as that men- 
tioned could hardly be maintained 
with a vessel of different construc- 
tion. The hold of this vessel is 
hopper-shaped, that is, with slant- 
ing sides, so that the ore to the 
last ton by the force of gravity is 
always so disposed within the hold 
that the elaui-shell buckets can 
readily handle it 

For many years inventors, en- 
gineers and experts strove to de- 
vise a means by which ore which 

was conveyed from the mines and 

loaded on the vessel in a minimum 




Cl«m-5feell Bucket Closed 

of time could be unloaded in a proportionate 
time. Tbe ore unloader which was finally 
successful was the invention of Mr. Oorge 
H. Ilulett, and while others bad previously 
worked along the same lines as those be 
persisted in. they finally abandoned the idea 
which be brought to a triumphant success. 
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How the Bucket is Lowered into the Hold Showing the Operation 01 

the Walking-Beam 
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Thp first ore unloader of this kind war 

Installed on the docks of the United States 

Steel Corporation Jit Connenut, Ohio. A foun- 
dation trestle, which is mounted upon 
wheels, may be moved bodily along tho 
dock to any point required. Its forward 
end travels on rails which are at the 
water's edge of the dock. A heavy wnlk- 

ing-beam supported on a movable trolley 

mores backward and forward on the par- 
allel girders of this foundation span and 
at right angles to the dock. To the end of 
this walking-beam, which is designed to 
extend over the vessel to he unloaded, is 

n depending leg to which is attached the 
clam shell bucket which unloads t!n» ore, 
and which is nlwnys kept in a verticsil posi- 
tion hy the parallel motion. 

According as the back end of this walk- 




The Clam-S hell Bucket Scooping its 
Load in the Hold ofthe"Au^uitui 
B. Wolvin" Showing Hopper- 
Shaped Hold 

ing-bcam is pulled down or released, so is 
the front end raised or lowered, thus raising 
and lowering the bucket-leg In and out of 
tlie hatches of tlie vessel. The buckeMeg 
can, of course, be lowered into any hatch 
of the vessel and the bucket can be rotated 

In n complete circle. The operator who con- 
trols all ihe operations of the bucket Is sta- 
tioned In tue mast or leg just over the big 
clam-shell. 

The bucket is carried back and forth, 

along the girders of the foundation, out 
over the boat for a load, or hack again to 
deposit It In the empty cars. Large hy- 
draulic cylinders carrying 1,000 pounds 
water pressure perform all the operations 
of the machine, except the travel along the 
dock. The clnni-shcll bucket hns a spread 
of 18 feet and usually descends into the 
hold of the vessel half-closed, though in 



some special cases it is entered open. When 
spread out below deck its big jaws have a 
scope one would hnnily expert, reaching 
from the center of one hutch to the center 
of the other. It can be rotated within the 
hold, so tliat practically all the material to 
be unloaded is within its reach. 

Suppose a vessel were in port to be un- 
lanh-d. toe big machine is first moved oppo- 
site a hatch nnd the walking-heam and trol- 
ley are run forward so that they reach out 
over the boat. Hy slacking off the hoist 
cables at the rear end of the walking-beam 
the bucket is lowered until it comes in con- 
tact with the ore. After the bucket has 
secured its load it is then closed by hy- 
draulic power, not only having; bored its 
way into the ore but closing while em- 
bedded In it. The back end of the walking- 
beam is then pulled down again, thus lifting 

the front end with its load. The trolley 
runs back, carrying the huge beam up the 
dock lo the wailing cars, into which the ore 
is discharged, or the ore may be dumped on 
stock piles at the dock. 

All these operations have been under the 
direct control of the man In tlie mast, where 
are grouped all the operating levers. Tlie 
bucket carries about 10 tons of ore at each 
grab, and under the least favorable condi- 
tions the machine can unload 2,000 tons per 
<1ny. 

The machine, which Is a heavy steel 
structure, the principal members being 
of plat aad girder construction, stands 
55 feet in height and weighs 400 tons. It 
is moved aicaig the duck from hatch to 
hatch of a vessel, or from vessel to vessel 
by a pair of engines which are geared to 
tlie wheels on each main leg of the struct- 
ure. It greatly decreases the cost of hand- 
ling ore, the cost being about nine-tenths 
less than with hand labor. 

♦ « » 

BELGIAN GOVERNMENT BUILDS TUR- 
BINE STEAMER FOR MAIL SERVICE. 



The Belgian government is building a tur- 
bine steamer for the Dover-Ostend mall 
service. The vessel is designed for a speed 
of 23 knots and will be driven by three 
Parsons turbines developing* 12.000 horse- 
power. The Marconi system of wireless 
telegraphy will he Installed and will be at 
the service of the traveling public as well 
as for official use. The dimensions of the 
vessel are: Length over all, 357 feet; 
length between perpendiculars, 344 feet; 
beam, 40 feet; depth from promenade deck 
to keel, 23% feet; draught, 9% feet. 
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Under- Water Armor for Battleships 

Protection Against Submarine AttacKs A Momentous Problem 



Submarine weapons of destruction to- 
gether with accurate Song-rangtt gunfire 
are rapidly dispelling the fond conviction 
that battleships need no protection below 
the waterline, the water Itself being their 
best safeguard. In the present war be- 
tween Russia and Japan it has been ob- 
served with a marked uneasiness Unit the 
Japanese seriously injured several of the 
Russian vessels at or below the waterline 
hi loug-range firing. The fnet is signifi- 
cant. In the great game of nations it Is 
impossible that worships can long retain a 
single vulnerable point with any decree of 
safety. Someone will tind a means of 
striking at that spot and striking hard. Al- 
ready range -tinders of a reliable character 
are making gunfire effective just below 
the armor plating. 

There are ninny instances where the un- 
armored bottom of the vessel may he ex- 
posed. A vessel having six feet of armor 
belt extending hetow the water would lie 
exposed at the uiiarnmred portion of tin* 
bottom by a very small angle of Inclina- 
tion in still water, if her stores. ;itn imuii- 
tlon or rails were expended, it oiling and 
pitching or even a seaway of moderate 
rise and fall may serve to expose her. Sir 
William White in the Naval Annual de- 
clares that it would he folly to regard the 
unarmored portions of the bottoms of ships 
as safe from all atlack of gunfire. If it is 
folly now when there Is no gnu in exist- 
ence which enn send a projectile any dis- 
tance under water before it ricochets and 
goes bounding nlong the surface with its 
force expended, how much will that dan- 
ger be increased if ever the need expressed 
not long since l.y a noted admiral be filled: 
"We want howitzers firing shell at an ele- 
vated trajectory, which will explode at a 
given deptii beneath the water." 

The dangers from gunfire below water- 
line are, of course, slight when compared 
with the dangers from under water at- 
tacks by torpedoes, and it is protection of 
the submerged parte of the vessel from 
these attacks that is now claiming the most 
serious attention. 

Gunfire is less effective against sub- 
marines than it is against battleships 
below waterline. It may carry away the 
submarine's periscope so that observations 



can no longer he made from the little 
craft, but it cannot damage the boat's 
power of maneuvering under water. In an 
essay Commander Murray F. Seuter of 
the English navy points out just whnt war 
vessels have to fear from under-wnter de> 
struetive forces .nul relates some of the 
methods of protecting the vessel from these 
forces. 




Battleship in Dry Dock, Showing 
Hull 

The defects of present submarines are 
low speed, small radius of action, limited 
range of vision and enervating effect on 
crews, but with all these defects they are 

the greatest menace lo the war vessel. 

When the submarine must come to the sur- 
face to take bonrhigs, rapid gun lire from a 
battleship wnuld soon destroy it, but the 
submarines now in use do not come to the 
surface. The torpedo boat destroyer is at D 

disadvantage against the submarine because 
it offers a large target both to under water 
and surface vessels and is soon put out of 
action by gunfire and the crew are unpro- 
tected The method of dealing with the 
submarine most commonly used is to at- 
tach a spar of gun-cotton charge to the 
quarter of a destroyer, which chases the 
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Submarine Boats, the Battleship's Greatest Foes, Maneuvering Before 

the King at Portsmouth, England 



submarine- as soon as it is sighted. The 
spar iff swung out and when over the sub- 
marine it 3s detonated. This method is only 
effectual when the Submarine is seen. En- 
tanglements by nets or hawsers; Injury from 
a gun-cotton' charge; exhaustion of electric 
batteries; defects to internal mechanism; 
defects to external pear of diving rudders; 

l)ad fumes, producing the collapse of the 

crew; or a porpoiso-llke rise and dive to 
obtain bearings when the periscope has been 
shot nway, these are named as causes for 
the submarine rising to the surface where 
it is possible to injure her. 

Protection against torpedo attack has be- 
come an important consideration in the 
construction of the war vessel. Numerous 
methods have been tried to render t lie ves- 
sel proof against a torpedo explosion sev- 
eral feet below the water line. The Rrltish 
navy now has a £.000 yard torpedo; the 
Austrian Oovernment have been experi- 
menting with one having a 3.S00-yard 
range. The torpedo has become the most 
deadly weapon of warfare. The strongest 
searchlights bare n range of about 2,000 
yards; a destroyer 1.S00 or even 1,000 yards 
outside this range has the best of the 
chances for discharging its torpedo. Com- 
mander Seuter declares that "rigid armor 



plates, with many butting joints and armor 
bolts, are no defense against the shattering 
effect of a torpedo." Wing bulkheads, that 
is, armored inner bottoms fitted a few 
feet Inside the outer skins, which are of 
thin steel plating, have been tried on some 
of the modern war vessels , notably the 
"Cesarevltch," seriously damaged in a Jap- 
anese attack on Port Arthur, but this pro- 
tection is decried because of the danger of 
water logging of spaces outside the armor 
protection, but inside the ship, resulting In 
serious heeling of the vessel, or, possibly, 
in absolute instability. 

Recently the old British battleship "Belle- 
isle" was sunk in Portsmouth harbor by the 
explosion of a torpedo under her bull,* and 
so disastrous was the effect of the explosion 
that it took n month to get the vessel 
afloat again, although she was only in shal- 
low water. The object of the torpedo ex- 
periment was to ascertain whether cellulose 
material made of corn pith could ha relied 
upon to prevent the inrush of water when a 
ship had a big hole knocked In her bottom. 
Accordingly on "Belletsle's" bull, ten feet be- 
low waterljne, a section had been constructed 
representing the double bottom of n modern 
battleship, and this was packed with cellu- 
lose. The '"Bellelsle" was towed to Fareham 
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creek, in Portsmouth harbor, and a torpedo 
warhead charged with gimcotton exploded 
under the false bottom by officers of his 
majesty's ship "Vernon" at the Portsmouth 
torpedo school. Not only was the false bot- 
tom blown to pieces and the cellulose sent 
high up into the air with the volume of 
water that followed the explosion, but a big 
hole was also made in the ship's bottom. ■ The 
Liverpool Salvage Company undertook to 
raise her, but the task lias been a difficult 
one, owing to the soft nature of the bottom. 
As fast as the mud was cleared away to 

enable the divers to work up the rent, the 
next tide would briny more mud buck. At 
length a cofferdam was constructed inside 
the ship, and eight pumps, each capable of 
discharging great volumes of water, were 
kept at work, with the result that the old 
battleship was floated and placed In dry dock. 

It was evident that she had sustained serious 

damage, for the vessel had a big list to port 
as she was being towed across the harbor, 
and two pumps were discharging an immense 
volume of water out of her. \» hen the dock 
had been cleared of water the damaged part 
of the "Belleisle's" hull was carefully covered 
up with canvas, so as to prevent unauthor- 
ized persons from becoming acquainted with 
the extent of her injuries. 
Water or compressed air protection are 

recommended by Commander Sueter as the 
best agents for minimizing the effects of an 
explosion. He says: 

"AH compartments should be flooded, and 
subjected to a severer water pressure test 
before launching than that now customary. 
Each compartment should he tested like a 
tank to resist a water pressure varying 
from 40 pounds to 50 pounds on the square 
inch, without undue weeping of rivets. If 
the design allowed for spaces over the vital 
parts being filled with water or compressed 

air when in the viciuity of a coast where 

danger front submarines or torpedo-boats 
may be expected, the ship would then suf- 
fer the minimum damage by a successful 

torpedo attack. Ordinarily the compart- 
ments would Im! left empty. The ship would 
then have a higher freeboard and a higher 

gun platform for fighting in the open sea. 

A saving of weight might be obtained by 
doing away with ammunition passages, 
water-tight doors and fittings, substituting 
a tank system of cellular compartments, any 
one of widen could be flooded easily and 
rapidly, or filled with compressed air by air 
compressors. 

'The interior of a ship having such a tank 
system should be built in the form of an 



internal ship, quite 10 to 15 feet from 

the outer skin, so that the inner skin could 
not more than slightly be pierced by an ex- 
plosion. The amount of the water cushion 
or compressed air protection round the 
sides of a ship would, of course, have to 
he calculated so as to allow of a maximum 

space outside the engines and magazine. 

"Battleships and cruisers should be mod- 
ified and split up Into cellular compart- 
ments. The center of gravity of each cellular 
space can be calculated from the designs, 
and If several compartments on one side of 




Hole Made at Waterllne by a 
Japanese Shell 

the ship were injured and filled with water, 
their opposite compensating compartments 
would be brought into use, and t3iere would 
still be an ample margin of buoyancy. If 
large emergency Kingston doors were fit- 
ted so that aibundimt volumes of water 
could at once be let Into special compart- 
ments to compensate, however large an in- 
jury were made, an even keel could be 

kept if the compensating compartmcuta 

were at once flooded. 

"No communication should be allowed 
from one compartment to another, except 
through manholes (not doors), which can 
be closed with great rapidity from below 
and on deck. If doors cnunot be eliminated 
there should be as few as possible, and 
nearly all communication should be from 
the upper deck, for every door and hole in 
a water-tight bulkhead is a grave weak- 
ness. Tire mains, electric wires and steam 
pipes are indiscriminately run through the 
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The Formidable Ram-Stctm 

bulkheads, and are often not quite water- 
tight. All barbettes and similar parts of 
the ship should be made more water-tight 
than at present," 

It is probable that in the future the rani- 
stem in battleships will be abolished. Xavul 
authorities argue that were one of our 
high-speed modern war vessels, while go- 
ing at a good rate, to ram another ship with 
intent to s-ink it, the attacking vessel would 
herself suffer terrible damage; that guns 
would be dismounted, rivets loosened and 

boilers would burst. In short, the vessel 

Would be totally disabled. 

The ram was first fitted to vessels of the 
'•Hotspur" class, but since that time, there 
have been such rapid changes both in speed 
of warships and in projectiles that the cou- 
ditions are now entirely different. 



BIG RAILWAY CAR-BUILDING PLANT FOR 
MONTREAL. 



Montreal is to have a new car plant rep- 
resenting ?3,000,00O capital and with a 
capacity for tinning out 25 wooden cars, 15 
steel cars and 15 passenger coaches a day. 
The- works will also have a capacity for 
steel underf romes for 25 cars a day and 30 
or 40 steel-truck frames. From 1.500 to 
2.000 men will be employed, with a pay roll 
of from $75,000 to $125,000 per month, and 
between 500 and 600 tous of material will 
be handled per day. 



DEMAND FOR EXPERT MINING 
ENGINEERS. 



Mining engineering offers an attractive 
field to the young engineer, not only in op- 
portunities to rise in his profession, but In 
the financial returns. At the annual meet- 
big of the South Staffordshire (England) 
Institute of Mining Knglneers, the president. 
Prof. Redtnnyue, pronounced the problem of 
deep mining, one which will demand the 
increasing attention of the profession. He 
stated that tapered ropes are not neces- 
sary down to 5.000 feet: that compressed 
air can be used where electric coal cutters 
are dangerous, but the compressors may 
be operated by electric motors. That the 
difficult problems in deep mining are heat, 
ventilation and crush due to pressure. He 
said: 

'T know of no other calling, unless it be 
that of a medical practitioner, which makes 
so many and great demands upon one's in- 
telligence, physical endurance, and moral 
strength, as that of mining engineer; for, 
besides being ajn all-round miner, he has to 
have more than an elementary acquaint- 
ance of the allied sciences and their appli- 
cations, and being in daily contact with 
large bodies of workmen, has to learn to 
feel for them while working with them. 
Indeed, lie has to be possessed in no small 
degree of that estimable quality which we 
name taetftiiness; and few men have to be 
more resourceful In dangerous emergen- 
cies." 



ELECTRIC RAILWAY POWER FROM GAS 
ENGINES. 



A somewhat unlqnr departure from es- 
tablished methods in electric traction lias 
recently been undertaken at Warren, Pa. 
The Warren & Jamestown Street liailway 

Company is equipping an alternating cur- 
rent single-phase electric railway system to 
operate between Warren, Pa., and .Fames- 
town, N. Y., for which power will be sup- 
plied by gua engines operating upon na- 
tural gas. The equipment now being 
constructed will include two gas engines of 
500 -horse power each, direct connected to 
two 260 fc. w. generators. Five transformer 
substations will receive the high tension 

current from the transmission line and re- 
duce the voltage for use in single-phase 
motors. The company has operated a por- 
tion of Its lines for three years with current 
generated by a gua engine. 



POPULAR 

AUTOMATIC DANGER SIGNAL FOR 
BROKEN BRIDGES. 



An automatic signal for broken bridges, 
which will display the danger sign at both 
sides of the structure nntl far enough away 



r 




Dancer Signal for Broken Bridges. 

to enable even the Fastest truing to stop In 
time Is suggested in the Locomotive En- 
gineer. The method proposed is a system 
of electric wires extending along all the 
principal girders and beams of tlie entire 
structure, if any one of these is harmed 
the wires would break and instantly cause 
electric danger signals to show at what- 
ever distance and at such points as de- 
sired. 



HEAT FROM FIREPLACE WITHOUT 
LIGHT. 



To warm a rooui from a fireplace and at 

the same time keep the room dark, have 
a tinner construct a black sheet-iron box or 
screen, as shown in the cut. The bottom 




Host Prom ■ Fireplace Without Liffht. 

and Hide of the box next the fire should be 
left out. Punch liolos around the bottom 
to admit air to the fire. Nearly as much 
heat will result, and the smoke and light of 
the Ore wtU be shut in. 
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COMBINED MUFFLER AND WHISTLE FOR 
GAS ENGINES. 



A combined muffler and whistle for gas 
engines is being placed on the market. The 
head is not rigidly secured to the body, but 
is held in place by a stiff colled spring. 
If an explosion occurs in the muffler the 
head will be forced out of place sufficiently 
to permit the excess pressure to escape 
without doing any damage, and will reseat 
itself. A chime whistle is placed in the 
head and sounded by the pressure of the 




Combined MorHer and Whistle for Ou Engines. 



exhaust, and by uirning the head on its 
axis a sort of butterfly valve cut-out is 
opened. The device can easily be attached 

by anyone familiar with the use of gasoline 

motors. 

■ » - » 

ELECTRIC MAIL WAGONS IN PARIS. 



Many of the mail wagons in Paris are 
now electric-propelled vehicles, weighing 
4.200 pounds, aud carry a load of 1,100 
pouuds of mail. Storage batteries weighing 




Electric Cars ta Postal Service. 



1,320- pounds furnish current sufficient to laafl 
for a 37-mile trip. The Motor Age says the 
new wagons carry twice as much mail as 
the former horse-drawn vehicles and travel 
much faster. 
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HOW TO PRODUCE COLORED PHOTO- 
GRAPHS OF FERN LEAVES. 



A correspondent In the Photo Beacon 
gives the following details of how to ar- 
range leaves and produce pictures of 
Nature's coloring: From my collection of 
leaves, I select those combining beauty of 
form with transparency, and arrange tlxem 

iii designs according to taste, fixing- them 

with gum on very thin paper. When dry, 
1 wash off with a small brush and cold 
water any gum that may appear on the 
surface. To Rive the paper a rich appear- 
ance and make it transparent, I coat the 
hack of the design with a solution— castor 

oil, methylated spirit and sulphuric ether, 

in eumal proportions. 1 then press the de- 
sign between two pieces of blotting-paper. 
When thoroughly dry, 1 place it in a photo- 
graphic printing frame (to which glass la 
fitted), with the leaves uppermost. On the 
leaves, I place a sheet of printing-out 
paper, with, of course, the sensitized side to 
the leaves, close the frame and expose to 
the light 

Leaves take two or three days to print 
unless the sun is strong 1 . They should re- 
main apparently overprinted. When I think 
the photograph of the design is ready, I take 
it out of the frame and put it in a bath of 
hypo for 10 or 15 minutes. This bath soon 
disposes of the overprinting to which I 

have referred. Xo toning is necessary, hut 
after the hypo bath the photograph must be 
well washed In cold, running water for at 
least an hour. Xo camera is required. The 
first photo produced will be- a negative. A 
positive may be had by using the negative 
in exactly the same way as the design was 

used. 



HOW TO MEND CRACKED NEGATIVES. 



Cracks in negatives, says a writer In 
Der Amateur Photograph, in which the film 
has not been damaged, need not be re- 
paired by floating off the film, but can be 
mended as follows: Over the glass side 
of the negative a mixture of oue part of 
turpentine and one part of Canada balsam 
is poured so that It will penetrate into the 
crack, The surplus is removed by a rag 
dipped In benzine. In copying, the crack, 
it Is said, will be absolutely invisible. The 
difficulty of handling such a negative may 
be overcome by binding it to another plate 
in lantern slide fashion. 
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MitcHellite, the New Smokeless Explosive. 

Sax Times as Strong as Dynamite* but Blasts Out RocR in .Any 
Desired Shape—Safe to Handle— Freezes at 45° Below 

Zero — Produces No Gas. 



Experiments made recently with a new 
explosive known ns "illtchellite" Indicate 

the discovery of a substance which is likely 

to revolutionize one of the most important 

branches of mechanics. The tests were 

made on X'oveniber 24th and 25th at the Jol- 
let quarries of the Western Stone company, 
under the auspices of the directors of a 
powder company, the owner of the new ex- 
plosive, and the expert employed for such 
tests by the stone company. Results of the 
tests showed some interesting: features con- 
nected with "Mllchollite" 

A number of Masts were made with dif- 
ferent sized charges of the new material 
and it was found to be possible to loosen 
the stone in any desired size of blocks ac- 
cording to the number and position of the 
holes drilled In the stone, the size and char- 
acter of the cutting being completely con- 
trolled by the explosion according to the 
desire of the experimenters. This is said 
to be impossible with any other explosive 
hitherto invented. A tree three feet in di- 
ameter was blown out of the grouud by the 

explosion of one half pound of tlie sub- 
stance, leaving a hole twenty feet deep aud 
twelve feet across where the tree had stood. 
The explosion of "Mitchellite" produces no 

generation of noxious gases whatever and 

operators arc thus enabled to enter mines 
or tunnels immediately after a blast has 
been fired. In using any other kind of ox- 
plosive in a confined space It is found nec- 
essary to suspend operations after n Mast 
for from twenty-five to thirty minutes in 
order to give the atmosphere a chance to 
clea r. 

Used In cartridges "Mitchellite" shows a 
maximum of penetrative power with a min- 
imum of recoil. A steel bullet fired out of 
u rifle by means of the substance penetrated 
a steel rail one half inch in diameter; an- 
other was forced entirely through a tree 
three feet thick and eighteen inches into 
another placed next to it 

The new explosive resembles coral In ap- 
pearance, being white and pink In color. 
It is considerably lighter than dynamite. 
In the crude state it appears In lumps but 
in vise it is 3n granulated form somewhat 
coarser than granulated sugar. It can be 
fired only by an electric spark with a per- 



cussion cap and is thus perfectly safe to 
handle; When ignited it burns slowly like 
red lire. It freezes at a temperature of 4f» 
degrees below zero Fahrenheit. (Dynamite 
and nitro glycerine freeze at 40 degrees 
above zero Fahrenheit.) Its use. therefore, 

obviates the necessity and danger of thaw- 
ing out the explosive in case of freezing. 
It can be exploded in water as well as dry. 




Holai in 1-2 Inch Steel Plate, made 
by Bullets Fir«d by "Mitchell Wo" 

One half pound of tbe substance was found 
to do the work of three pounds of dynamite, 
showing that it is sEx times as strong as 
the lntter explosive. 

Owing to the destructive effect of the use 
of dynamite in maceratiug the underlying 
strata and thus rendering it useless for fu- 
ture blasting; the Stone company has aban- 
doned its use, preferring ordinary gunpow- 
der. This objection does not obtain in the 
use of "Mitehellite," the underlying strata 
being practtotfl? unaffected. At the conclu- 
sion of the experiments made at the tpiarry 
the company's expert stated that the tests 
were perfectly satisfactory and that, in his 
opinion, there was a fortune In the new ex- 
plosive. 

The substance is named after Its inventor, 
a Mr. MLtchcll. It was first produced about 
a year ago and is already ou the market at 
a retail price of twelve cents a pound (four 
cents cheaper than dynamite.) Analysis 
failed to fully determine the composition of 
the material and the secret remains with 

the inventor. 
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Novel Double DecK Street Car 




An open summer car, placed on top of n 
standard closed street car, is the latest 
type of double-deckers. Kucli cars are in 
use in ^Minneapolis. The open car portion 
is thus really a street car without wheels. 
The upper deck is reached by spiral stair- 
ways placed at o:ieh end oif tile closed car. 
In the winter the upper, or open car. is re- 



moved ami the ordinary closed car is left. 
The Street Railway Journal says: 

'This car will seat 48 people on the 
upper deck, In addition to the. capacity he- 
low of 51 seated and 65 Standing, This is 
a remarkable achievement for a 45-foot ear. 
The entire weight o-f tlie car audi equipment 
is only about 26 Inns. 



SELLING SUBMARINES TO BELLIG- 
ERENTS. 



It is common knowledge that several pri- 
vate shipyards In this country have uc- 
cepted and fulfilled large contracts for sub- 
marine boats for both Japan and Russia. 
This has brought up the question as to 
whether such contracts are a breach of neu- 
trality on Ihe part of the* government of the 
United States. In this regard a reliable 
authority on intermit iumil law says: 

"It is fully recognized that a vessel com- 
pletely armed and in every respect fitted, 
the moment it receives its crew, to act as :i 
man-of-war, is a proper subject of com- 
merce. There is nothing to> prevent its neu- 
tral possessor from selling it and under- 
taking to deliver it in the? neutral port or 
in that of the purchaser, subject to the 
right of the belligerent to seize it as con- 
traband if he meets it on the high seas or 
within Ids enemy's waters. 'There Is noth- 
ing.' says Mr. Justice Story, delivering tho 
opinion of the United States Supreme Court 
in the ease of Saatlsslma Trinidad, 'in the 



law of nations tEmt forbids our citizens from 
sending armed vessels as well as munition* 
of war (o foreign ports for sale. It is a 
commercial adventure which no nation is 
bound to prohibit.' If the neutral may sell 
his vessel when built* he may build it to 
order, and it mast be permissible, as be- 
tween the belligerent and the neutral state, 
to give the order which it is permissible to 
execute. It would appear, therefore, argu- 
ing - from general principles alone, that a 
vessel of war may he built, armed and fur- 
nished with a minimum navigating crow, 
and that in this state, provided it has not 
received n commission, it may clear from a 
neutral harbor on a confessed voyage to n 
belligerent port without any infraction of 
neutrality having been committed." 

This is tlie view repeated in sense by sev- 
eral other authorities. Since the Civil War 
armed ships, constructed in this country and 
supplied to foreign countries while in a 
state of belligerency, have been a common 
incident of our industrial condition and one 
to which no exception has been officially 
takea by any country. 
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Where Millions of Dollars are Made. 




Th» Grant Press Room at th* Bureau of Engraving ana Printing, 

Washington, D. C. 



Tho heavy silver and gloaming gold an- 
nually converted Into the coin of the realm 
at tin? government minis, represent but a 
fraction of the total value in currency, rev- 
enue mut postage stamps, notes, bonds ami 

other Securities which during the yea* go 

through the presses of that leviathan insti- 
tution, the government printing office. Into 
the numerous buildings, warehouses and of* 
rices required to accommodate the Bureau of 
Printing ami Engraving every week-day 
morning troop thousands of employes, men 
and women, young, middle-aged, old and 
aged, people of every degree, character and 
type np Lo the number of 3.691. Here they 
grind out the reports of committees, execu- 
tives, departments, consuls, in short, all the 
credentials a great nation presents to the 
people whoso money it expends. Here some- 
times, when the stress of national affairs de- 
mands it, will be found another gigantic- 
force toiling away the' still hours of the 
night 

I-ast year there was appropriated for the 
use of the Bureau, $6,000,000, and now the 



government is preparing to expend a quarter 
of n million ID enlarging an institution that 
already includes large stables where are 
carefully sheltered and cared for the horses 
used in connection with the printing estab- 
lishment, printing* papers warehouse, whence 
are issued daily thousands of reams of pa- 
per and where is stored with jealous care 
the paper upon which United States cur- 
rency is printed and no paper is given out 
of this warehouse without a certified order; 

hinders' warehouse, where are stored the 
supplies required In the bindery; a huge 
foundry, where is plated hundreds of thou- 
sands of quarto and octavo pages, and huge 
vaults for the storing of such plates as are 
for preservation. These usually include re- 
ports of scientific and educational nature, 
such reports as are apt to be called for a 
second time. Many plates are remelted af- 
ter the required number o( copies have been 
printed from them. The vaults have a ca- 
pacity for upwards of 4,000,000 plates. 

Of all the people employed In the gov- 
ernment printing offices 2,920 are at work 



POPULAR MECHANICS. 




Counting Currency. 

milking United Slates notes, bonds, internal 

revenue stamps, postage stamps custom 

stamps, etc. Naturally the product or such 
employes Is watched and safeguarded by 
every means (K>ssible. All the printing is 
done on old-fashioned Land presses, each of 
which requires two operatives. Currency is 
printed on sheets each of which contain four 
or tive hills, while postage stamps arc struck 
on" in sheets of four hundred. The Bureau 
has many unique machines that almost 
think. One of these is the wonderful geo- 
metrical lathe which makes the intricate de- 
signs on the hack of hank notes and an- 
other is a numbering machine which nuto- 




tlntfruvin^ Postage Stamps. 



maticnlly .numbers currency from 1 to 

1.000,000,000. The operations of the Bureau 
are surrounded with every precaution and 
the newly made money fs counted fifty-four 
times during its transit through the insti- 
tution. 

In 1902 new designs for both the backs 
and faces for notes of the denominations 
of five, ten, fifteen, twenty, fifty and one 
hundred were engraved and this required 
that n gigantic force be kept busy day and 
night. On regular time $3,704,491.G5 are 
paid out annually in salaries to the printing 
office employes. Much of the printed matter 
is now regarded ns so much unnecessary ex- 
pense and. probably, its volume will soon be 
greatly reduced. 

A large reserve of United States notes and 
silver certificates is always kept in the 
Treasury vaults. Officials are always glad 
to see tills reserve increase, as it gives the 
certificates time to become well seasoned 
and adds to their appearance and wearing 
qualities. 



HEAT WITHOUT FUEL. 



A colored man of St. Joseph, Mo., has in- 
vented an apparatus which he believes will 
in time do away with combustion for all 
purposes, except, possibly, foundry furnaces 
or similar cases where great heat is re- 
quired. 

Friction Is the agency which the inventor 
proposes to use for producing heat and he 
has built 8 working model about three feet 
in length to demonstrate his idea. It con- 
sists of a steel tube surrounded by a jacket 
and inside of the tube a wooden roller cut 
Into four triangular sections and arranged 
about a steel shaft. The wooden roller is 
five inches in diameter and the inside of the 
tube in which It runs is six inches in diam- 
eter. The water chamber outside of the 
tube is ten inches in diameter, leaving four 
inches in the water chamber. 



WATCH INSPECTION FOR BIG RAILWAY 
SYSTEMS. 



The duties of a traveling watch inspector 
for a big railway system are much more 
ardnoqs than one might imagine. One sys- 
tem pays $18,000 per year for this purpose 
only. It takes the assistant inspector two 
years to visit all the inspection points on 
the lines and each test of a watch lasts 72 
hours. If it varies six seconds in that time! 

it is rejected. 
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PRIVATE ELECTRIC FIRE APPARATUS. 



Many property DMwn Su Htte business dis- 
tricts of large cUi*s arc biking wtmfolfi 
from the Baltimore and the Toronm II res 
ami installing private ftte pratei-ikm appa- 
rfitus. The Baltimore Fire Department ad- 
mits that many buildings on Hit' immediate 
margin of t lie devastated truct were saved 
only by the effective work (rf private ap- 
paratus. These buildings were Supplied 



apparatus in Haiti wore were valued at $5,- 
0C0.000. and at Toronto tlie saving from 
private inuU'rlion was similar in extent. 

TBe advantage is that the apparatus is 
mi the tiioiind in position and ready for nc- 
lion, where:!!* :i tire is usually well under 
wrt.v before the eily lire companies enn nr 
rive, arrange their hose lines and make nec- 
essary ciiuplings :ind connections. A drench- 
ing of t lie entire IrtilldlftB is then often re- 
quired, while a roinpurat ively small amount 




Kloetrlo Ftrp Protection Apparatus Alwaya Beady. 



with either stand pipes or pUlllpB connected 
Willi wet-pipe interim- sprinklers and dry- 
plpe sprinklers for proteetion from outside 
(ires. Storage tanks holdimr from 1.500 to 
15.000 gallons being placed on the roofs. 
Besides saving tlie buildings in which they 
were located these equipments stopped Hie 
advance of the Are, and undoubtedly many 
more buildings would have been destroyed 
in the absence of tlieir efficient service. Tlie 
buildings and contents protected by private 



of water would have put oul 1 1 lire In the 
lirst place. 

A very Interesting installation of private 
fire protection apparatus was recently made 
In n lug Chicago department store. The ap- 
paratus is operated By electric power -which 
is always available in a city and cruises the 
least delay possible The outfit consists of 
n duplex pump connected by single-reduc- 
tion gearing to n water-proof electric motor. 
The pump cylinders are S inches in diameter 
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by 12 Inches stroke. Uavlng a theoretical ca- 
pacity of 700 gallons per minute at 600 

R, P. M. against 140 pounds water pressure. 

The illustration gives a good general 1 idea 
of the pump, showing the special attach- 
ments and the large pressure and vacuum 

chambers required by insurance companies. 
The pump is thoroughly rust -proof in all 
moving 6f weaHng parts, insuring prompt 
and smooth running when occasion arises. 
The motor is shunt wound for 220 R. P. M. 
at 230 volts ami is enclosed, all connections 
being carried through pipes screwed into the 
frame, so that the device may be flooded 
without affecting its action. The fields and 
armature coils are cooled by fans on the 
armature shaft, the ventilator intake and 
outlet being visible in the photograph. 

With such an apparatus hardly ati emer- 
gency could arise- hi which it could not be 
relied upon. The usp of electric power is 
more economical than stenm In that there 
is no stand-by or maintenance expense. 



FLOATING MOTOR HOUSEBOAT ON THE 
MISSISSIPPI. 



Among all the queer craft that have navi- 
gated the Mississippi ill the vicinity of St. 
Louis this year, none has attracted more 
attention than a houseboat which appears to 
be fitted with a huge paddle wheel almost 
as large again as the boat, and which is, 
in fact, a paddle wheel and motor drum 
comhincd. 




"The Onit Wheel ti Almoit u Large Again tho Boil' 

This wheel is 12 feet in diameter, 5 ] /a feet 
wide and its outer circu inference is cov- 
ered in checkerboard effect with buckets, 3 
Inches deep, four rows of 32 buckets each 
extending entirely around the wheel. The 
boat and the wheel each floats on its own 
keel. The wheel rests in the water at the 
center of a catamaran boat platform. 

The paddle- wheel-motor-drum is open in 



the center of each side and hi one side has 
a door through which "Xux" the motor, is 
admitted. "Nig" is u pony who treads the 
great wheel and causes it to revolve, thus 
propelling the boat. He is bitched in a pair 
of shafts, and climbs the wheel as a squir- 
rel does in a revolving cage. 
"Xlg" is considered a character among 

Mississippi rivenneii, who all know him. 

The Inventor of the houseboat, Charles Mar- 
tell, a French Canadian carpenter, belle ves 
old wheels of river boats can he utilized in 
this manner and that such craft will some 
day cause the Mississippi to teem again with 
traffic. 



AUTOMATIC SCULPTORS. 



A Berlin inventor has succeeded in per- 
fecting a new automatic sculptor which 
copies models In every particular just like 
the originals. This is the second invention 
of this nature, hut the first works horizon- 
tally while tliis works vertically. The oper- 
ation of the machine is as follows: The 




Statue-Copying Machine in Operation. 

operator swings down the delicately-poised 
frame on to the dummy; the pointer Is hover- 
ing over the model to be copied, and in- 
stantly the revolving drills cut into the 
rough blocks of wood or stone, shaping 
them speedily as the point is moved to and 
fro. According to the capacity of the ma- 
chine from two to eight copies may be 
made of any model in relief or intaglio. 
The largest machine can do the work of 
twenty-six highly-paid craftsmen. 
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asphalt paving heats horses' 
Shoes. 



A horse shod with metal shoes should 
not he driven rapidly On an asphalt PUTO- 
inent. The hfalt produced will hot only he 
painful to the horse, hut may seriously in- 
jure liim. One of our subscribers recently 
Willed to relate Ids experience in driving on 

asphalt pavement. He was riding horse- 

hack In company with a friend, when the 
two engaged in a friendly race. After they 
lmd _»one about a mil*', his friend's horse 
threw a shoe. Going hack to the place the 
rider dismounted and picked up the shoe, 
which was so hot it not only severely Mis- 
tered his fraud, hut (lid not cool so it could 
lie taken up for several infinites. At each 
step the horse slips a little, and this eon- 

Strtiit rapid sliding; of the metal shop, under 

weight, upon the sand contained in the 
pavement, generated a high dearer of heat. 



TRANSPORTING THE WOUNDED ON 
GERMAN WAR VESSELS. 



The German navy has adopted a method 

of transferring sick or wounded men from 

oue vessel to another or sending them 
ashore, which is claimed to he very com- 
fortable for the patient and a most con- 




Sondin* the Patient up a Stool Chine. 




Laotng thf» Patient In the Cinvai Shroud. 

venient way of handling helpless bodies. 
The device is at least unique. 

The sick m:in is first laced up in a stout 
etUlVflS shroud and, after this operation, 
iooks as though he might hnvc been re- 
moved from some ancient Egyptian tomb. 

The hack is stiffened so there is no possi- 
bility of the patient's bending, and the sides 
are provided with strong rope handles. The 
upper rings of the canvas casinp are then 
bent on to the raising taekle. and the sick 
man Is sent up a steel chute in the twink- 
ling of an cyv. 



INDEX TO 1904. 



Thf index to Vol. VI., -liiminry to Decom- 

ber liu'ltislve. 1904. is now ready and will 
be mailed free on request to any of our 
readers who desire to hind their volume. 

We have a few remaining hound volumes 
of 1 904, price, express paid, |3. 



Indian kerosene oil is not of as good qual- 
ity as imported oil. hut. nevertheless, the 
importation during the fiscal year ended 
March 31, 1904, fell off 10,000.000 gallons. 
Indian oil fields have been developed rap- 
idly and the oil is so cheap that It has 
seen red a ready market. 



■ 
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NEW FIRE BOAT FOR MANCHESTER 
SHIP CANAL. 



A new Uiv Unit, C It <- •■ Kirefly.'' has broil 

built for the Manchester, Kmrlnml. Ship 

Canal. II is tin 1 largest ever hull! in Eng- 

Inmi, nml cost SoO.noo. it is 90 feet long 




The "Firefly." Fire and Bnlvape steamer (or Hie on tie 
Manchester snip Canal. 

by 23 feet lienin, hut only thaws 3 foot; 
speed S knots: propeller*, twin screw type. 
Two pumps have 11 capacity of 2.000 gal- 
lons, mid two salvage pumps, centrifugal 
type, deliver 2,500 callous per minute. Two 

3Vj-l»i-Ii Streams wore thrown to 31 height 
nf 100 foot. 

4 » » 

THE HYDROVQLVE. A NEW FORM OF 
WATER WHEEL. 



A new witter wheel of a eonxtructlou rom- 

hhihur features at hotli the overshot wlu-el 
ami the turbine has recently been patented 

in several countries. The important feature 

of this new wheel, which is railed the 




Diagram of Bydrovalve. 



hydro volve. is the peculiar construction 
id' the ImcUets which curry the water 
to the point of exit, where a reactionary 
effect which utilizes all the remaining force 
of the water takes place as It leaves the 



buckets so that the water in the tail is al- 
most ipiiet insieail of, as with ninny older 

typos of wheels iiml with turbines, whirl- 

ing and swirling, full of imtisi-d energy'. 

Tin* construction of the hydrovolve 1b 
shown in the sketch. It consists of a hor- 
i/.*nd;(l axis, a, a closed shrouding, h, anil a 
partially closed pjiddle 1n>x. thus forminy a 
circular channel heiit around 11 central point 
Opening out. The paddles mid cells, c, 
within this circular channel are of peculiar 
construction. There are two rows of buck- 
ets, the first of which form cells jrfth the 
shrouding itself, and the second row be- 
ing cells of which the inner rims are lower 
than the outer Ones, the walls of the inside 
circle nf buckets forming outlets for this 
secimd row. When :t pair of these upper 
ceils are tilled the water flows: over inside 
the wheel to Ilie ncxl pair of cells and so on 
through all the pairs of cells in turn to the 
point of exit. This loads the rim of the 
Wheel to the full halt of it* periphery and 
gives a very great starting power. The re- 
actionary effect at the exit is i-aused by the 

water passing from the inside over the 
outer buckets to escape. 

The wheel in the sketch is drawn to a 
scale of 1:40 and is adapted to a full of 
7 feet 2Vj Inches with a flow of 122.044 
cubic inches per second. The dimensions 
of this wheel are as follows: diameter, 67 
Inches; depth, 19'," Inches; width. 9 feet 10 
inches. The wheel develops 54 effective 

horsepower. 



FIRST GASOLINE ROAD ROLLER IN ENG- 
LAND. 



The Illustration shows the first gasoline 
road roller which was recently built In 
England. The machine weighs 16 tons, has 
a 25 -horsepower engine, which consumes 
8 pi lions per day. The rear wheels are 
the drivers, and reverse is secured through 
a double friction clutch. The cooling wa- 
ter is carried in the lower tank shown, and 
circulation effected by n pump. 




Tbe First QaaoUae Roa.d Rotter 
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MOTOR BOATS FOR OCEAN RACES. 



Motor boats for crossing the ocean in tin* 
contemplated competition should lie nearer 
400 fret than 40 fret, declares Mr. W. K. H. 
Humphries, an Englishman and ;i practical 
motorist of wide experience. !le says: 

"Tlie condition* of the race are that Hie 
boats shall bo aide to travel at a speed or 
at least 15 knots, shall carry all tlieir own 
fupl, lubricating oil, and spare parts, and 
shall start with ar least six persons on 



HOW MIRRORS ARE MADE. 



Silver has Tak«n tbe Place of Mercury 



Hie making of modern mirrors consists 

first in ridding the glass to he used of all 
defects ami then silvering. If the mirror 
is to he heveled. additional operations of 
beveling and preparing the glass precede the 

silvering. Nowadays silver has, to unite an 
extent, taken the plnco Of mercury in this 
industry. 




Where the Silv*rirtg is Done 



hoard. This rules out of the contest all 
small racing craft. The normal consumption 
of a petrol engine may he regarded as 1 pint 
per horsepower per hour, which means that 
for every 100 horsepower of the engine 
there is consumed approximately aoo gai- 

tons per day. W illi a l.vknot lmnl the pass- 
age from Havre to New York might he ex- 
pected to occupy from twelve to fifteen 
days. Hence for every 100 horsepower of 
the engine It will he necessary to carry 
4.500 gallons of fuel, occupying approxi- 
mately 723 cubic feet of space and weigh- 
ing 15 tons, or more, if fuels heavier and 
less efficient than petrol he employed. To 
complete the absurdity, the Calais-Dover 
racer would require, to onnlile it to cross 
the Atlantic, a Imlk of petrol of greater 
weight nnd greater displacement than the 
hoat itself. 



In .selecting glass suitable for mlrrora, the 
experienced workman, by placing a piece of 
hlacli cloth behind the glass, and looking 
through at an angle, quickly discovers all 
defects. Even the scratches and stains must 
he removed in the making of a really good 
mirror. Scratches are removed by holding 
the glass upon an upright huffing wheel cov- 
ered with felt. The stains arc removed by 
a device known as a ■"blocking machine.'" 
t'nless It is to he heveled a glass free from 
stains and scratches is ready for silvering. 

For heveled mirrors, plate glass Is used. 
The bevel is obtained by holding the glass 
against a horizontal roughing wheel, sand 
and water also playing an important part 
iii the operation. The bevel, like the sur- 
face, must also he polished. An emery wheel 
is \ised to remove the sand and clean the 
surface. Then after being held against a 
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ill pluce of mercury in the making of mir- 
rors. In the first place, that it reflects more 
light; secondly, that mirrors can be turned 
out in less lime, ami, in the third place, that 
the work is made more healthy Tor the 
employes. In silvering 4i modern, mirror, 

after the glass has hepu freed from defects 

and sufficiently polished and washed, a 
preparation that wilt hold the silver is 
poured on. Next the glass Is removed to 
a perfectly smooth table which is heated 
by steam. As the silver solution is poured 
upon this table a goodly per cent of it at 
once begins to adhere, the remainder later 
being drained off. Over the hack, shellac 
Is then applied to keep out the moisture. 

In the onrlier days of mirror-making, 

sheets of tin foil were Brat placed upon the 
surface of the glass and pressed closely to 
it, after which it was covered with quiek- 
silver, the quicksilver at once forming an 
amalgam with the tin. Various methods are 
employed in making mirrors where quick- 
silver is used. 



GAIN IN" QUICKSILVER PRODUCTION IN 

1903. 



An official report says thai: the production 
of quicksilver in the t oiled Slates tlurhig 

1903 amounted to 35.620 flasks of 76% 
pounds each, valued at $1,544,934. an In- 
crease In quantity of 1.329 flasks and in 
value of $77,086 over 1902. California and 
Texas mines are the largest producers of 

the metal. 




Holding the Glass Upon the Horizontal Smoothing Wheels. 




Bufflnc the Beveled Olair 

horizontal grindstone, -a polishing wheel 
with pumice stone is used. To brighten the 
glass, n buffing wheel with rouge upon it 
is employed. 

At least three things are claimed for silver 
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Low Tide in the Harbor of Panama, 
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In tiie illustration is shown a most un- 
usual scene -characteristic of the harbor of 
I'annmii at low tide. Across tin? little isth- 
mus on the Atlantic side nt Colon the range 
of tide Is only one foot, hut on the Pacific 
side it is 20 feet. 

During low tide the shins rest on the 
heiteh where the landing and unloading is 



curried on quite as though the place were 
never covered with deep "water. Wagons 
and horses, native lalwirers, sailors, boxes 
and casks crowd the shores. High tide 
finds them nil removed, and the crews and 
cargoes aboard *l>e vessels ready to be 

flouted again np*>n tlie accommodating 
deep. 



NAPHTHALINE AS A SUBSTITUTE FOR 
GASOLINE. 



Iu countries not so rich as ours in nat- 
ural supplies of petroleum, a groat deal of 
experimenting is done in an effort to tlnd a 
substitute for gasoline as fuel in internal 
combustion motors. As a result, in France 
automobiles using alcohol ns fuel are in 
competition with those using gasoline and 
in England, where alcohol is heavily taxed, 
there is one car in which kerosene has 
been successfully substituted. 

TWO French engineers, however, have 
produced the best substitute yet tried, hav- 
ing perfected n method of using solid fuel— 
naphthaline. In this system a reservoir con- 
tains the fuel which is liquefied and sprayed 



into the engine cylinder and carries with It 
enough air to insure proper combustion. 
The one drawback to this system is that 
to secure the high temperature required for 
the vaporization of the solid fuel the pre- 
liminary use of gasoline Is involved. 

Naphthaline is an inexpensive coal tar by- 
product and is familiar to every one In the 
form of moth halls. 



The ordinary watch cannot be used on 
submarine ho:its, hut n spoeinl watch, the 
construction pi which conforms with the 
conditions within the underwater craft, Is 
lieceSSory. These walches cost from $75 to 
$100. Xone is manufactured in the United 
States as yet for watchmakers are loth to 
invest for the first order of them. 
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CONSTRUCTION OF A GAS TURBINE- 
ENGLISH INSTITUTE PRONOUNCES 
UNFAVORABLY. 



Tlit* success of tin 1 sU'inn t iirliitu> is stim- 
ulating builders of gas engines to perfect a 
gas turbine. Such a machine in small pow- 
ers would Ik* welcomed by uiiluuiohile mill 
liuuit'li owners. A -00- horsepower gas tur- 
bine is being hunt lay t lit* Stolzc Ciinturbluu 
Company, of BerliiU'barlotlonhurg. Ger- 
many, to which wo an* imlfhtcfl for tlx' 
particulars given below: 

In this engine atmospheric air is com- 
pressed to it moderate tension, say W± 

atmos. above atmospheric pressure, anil 
heated afterwards so as to assume a 2 or 
2% fold volume tit the same tension, after 
whii'h tltc air is allowed to expand down 
again to atmospheric pressure. The excess 
of work performed over the absorbed energy 
Is thus due to the increase Id volume re- 
sulting from the heating, 

Two sets of turbines of different design 
are mounted on a common axle. On** of 
these serves as air compressor, while tin* 
other drives the shaft by means of the 
heated air. Kither set consists of several 
rows of guiding vanes, lit tod to the engine 
easing and of several rows of running vanes 
of a corresponding design, being fitted to « 
common rotating cone which turn* round 
along with the shaft. Now, one of these* 
turbine systems sucks In the fresh air. com- 
pressing it to a given tension through n 
prelicater (heated with exhaust cases) and 
driving the greater part of it into a chamber 
lined with fireproof material. The smaller 
part is conveyed beneath the grate of a pro- 
ducer where it serves to gasefy a conven- 
ient fuel. The gas thus formed penetrates 
into the chamber alluded to, to Ik* burnt 
there by the compressed air In Suitable 
burners to carbonic acid and water vapor, 
while evolving large amounts of heat. These 

gases next penetrate into the second turbine 

system, where they art* allowed to expand 
In traversing the various steps, thus yield- 
ing useful work. 

The process Is thus analogous to the cycle 
performed In all combustion engines, con- 
sisting of a suction of air, that is followed 
by the compression of the same, the mixing 
with fuel, combustion, expansion and sub 
sequent discharge. A distinguishing feat- 
ure is, however, that the mixing hikes place 
after compression mid the combustion at 
constant pressure. 



On the oilier hand the Institute of Me- 
chanical Engineers (England), at its Octo- 
ber session, expressed its belief that "a 

gfts turbine 1*. for the time beinc, at all 
events, mechanically impossible." 

The Engineer, London, says editorially: 
"There is not In existence, and possibly 
never can be. a commercial gas turbine: 
and the main value of the discussion lies in 
its power to serve as a guide, and prevent 
the waste of money on impossible, •combina- 
tions of mechanism. The paramount diffi- 
culty lies in the circumstance that the 
moving gas has to be admitted to the* tur- 
bine at a temperature which would at ouee 

raise the blades to a bright red heat. As 
the gas must contain free oxygen the steel 
blades would be ' burned" In a few hours. 
It is true thai suggestions were made for 

the cooling of the blades by water, but we 
must take account with centrifugal force: 
and it is very far from easy to see how 
water could be used without upsetting the 
very delicate hahutce of the wheel. So 
great Is the temperature difficulty that we 
might almost leave the discussion of the 
questions raised here; but even about Im- 
possible engines, there are points worth dis- 
eusshig, ami It is indisputable that much 
ingenuity has been manifested by Mr. Par- 
sons and others in trying to devise methods 
of keeping the wheels eool. For example, 
Ihe hot g;as Jet acts at one diameter of the 
wheel while a cold-water jet Is projected on 
it at another. 

'•The first condition of success is. of 
eourse, that gas shall be available to work 
the turbine. Xow. In a reciprocating en- 
gine the gas is fired in a cylinder, behind a 
piston, and produces driving pressure, 
Nothing of this kind can take place in the 
turbine. The only conceivable turbine, we 
think, driven by gats must be one working 
on the De Laval principle, because hi it a 
wheel might run red hot, being as It Is, so 
to speak, free 'in the open': but the mate- 
rial has yet fo be found which would endure 
the centrifugal effort at the temperature. 
But let it Ik* supposed that all mechanical 
difficulties were overcome, and that a fire- 
clay turbine were possible, actuated by gas 
in the condition of a white-hot flame. What 
Wottld ho sained, and how much better 
would the new machine be than the recip- 
rocating gas engine or the steam turbine?" 



Last year the prod net Eon of asbestos In 
the I'm'ted Stales was 874 tons, compared 
with 1,005 tons in 1902. 
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Conning Tower— Brain of the Battleship, 




The Conning Tower is the Brain of the Battleship. From this center of 
Intense activity communication leads to every worbing member of 
the ship. The engines, rudder, turrets, pump s ( guns r torpedoes. 
Kig'nals— &11 these things are directed from the Cobbing Tower in 
time of action. Every part of the ship is made respondent to the 
touch of a button, tho movement of a small lever, or verbal in* 
struction through a perfect system of telephone connection* 



The "Autopyrophon," a New Automatic Fire 

Alarm. 



Tlii- "mitoiiynipli.m" is a small ylass tube 
hont in tho shape of a capital U, olie-lialf 
of which is filled with luercory :i iiil til? 
other with sonic highly volatile liquid, sul- 
phuric ether* for instance. The ends of the 
tube are closed ami one of tho upper parts 
is surrounded by a cover of some non-heat 
conducting material; It* it It parts are titled 
with an electric wire molted into Iho glass. 

This tittle appartus. \vhl<?ll measures 3.9+ 
inches in height, 2.76 inches in width, and 

.78 inches in depth, is placed at any con- 
venient point in a room. If the tempera- 
ture of the room rises evenly the mercury 
In the tube- stiindK at cujual heights in both 
ends ami the apparatus is not afTectod, but 
should n fire break out and the tempera- 



ture in the room be suddenly raised Hie 
vtlier nlmve the nteiviiry in the glass tube. 

whirl] is unprotected, evaporates, the pres- 
sure of tbe g*>nci-iiti'd vapors causes the mer- 
ciir.v !<■ sink !n (be tube and rase In the other 
part eomplciiug. the electric circtiit and 
elcctrie alarms nt any and as many points 
as desired are set in motion. The npparttts 
acts for an indefinite length of time and 
it is not necessary to renew the sub- 
stances. 

\V. F. \\'r\x\\K I'Mitod Stales Consul-Gen- 
eral at .AlunUh. tJcmcuiy. who reports this 
invention, wns present at a demonstration 
in which a lire from a small pile of shav- 
ings in an nnliiinry-Mwd room acted on the 
apparatus in right seconds. 
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BORING HOLES IN LOG WATER MAINS. 



An Eye Witness Tells How It Was [Done a 
Generation Afco. 



In the December. 1904. issue of Popular 
Mechanics appeared a description and illus- 
tration of an old log water main used In 
New York City 107 years ago and recently 
unearthed there. Many were the surmises 
as to how the hole through the center «f 
the large log bad been bored, AV. E. Dale, of 
Atlanta, Ga., whose father had Charge of 
the plant for honing holes in the loirs used 
in the first waterworks system of Augusta, 
(in., sends us some very Interesting informa- 
tion on this point. 

Boring the holes was accomplished in a 
lathe-like machine in which the log wan made 
to revolve instead of the boring tool. This 
machine was In the shape of a half cylinder, 

tapering to and having a gimlet point at its 

axis on one end. At the other end a yoke 
terminated in a shank that bolted on to the 
tool rod. The boring tool was some 10 or 
12 in. long and from :s to 4 in. In diameter. 
A cutting edge extended from the Imse of 
the gimlet point the entire length of the 
tool, against which the wood revolved and 
was cut away and smoothed* 

Two double flanged. 2-scetionod cast- 
iron pulleys, with openings in the huh large 
enough to girdle tile log. rested on a casting 
having a half -circle concavity with same 
radius as the pulley face and same width 
as the face; while the flanges, one of which 
was tootlied. prevented the pulleys from 
getting out of place, 

To operate, the half of each pulley was 
removed, leaving one-half each on the bed 
casting. A log was then rolled Into them 
and the other halves put on and bolted to- 
gether. The log was then centered and sc- 
oured by wedging inside the hubs; u pinion, 
working the toothed flange already men- 
tioned, imparted motion to the log. The 
rear end of the tool or earrior-rod was fast- 
ened to a movable frame working on guide 
rails set so as to guide the tool along the 
axis of the revolving log. 

The operator would first start the tool in 
while standing near the end of the log, .so 
as to have it enter at the axis, he would 
then go back and push the tool through by 
shoving ou the frame miming on the guide 
rails. 

The manner of coupling the wooden pipes 
together when putting them down was very 
simple and effectual. The couplings were 



of east Iron, some 14 to lfi In. In length, 
of same calibre as the log pipe, about in. 
thick at each cud ami gradually increasing 
in thickness from each end to the center, 
where they were about 1 In. thick and rein- 
forced by a bead. 

The logs laid been counter-bored for a 
short distance at each end so as to com- 
pensate for the thickness of the east-iron 
coupling. In coupling together the last log 
put down would be forced by levers or 
jrtcliSerOws against the coupling until it bad 

become wedged sufficiently to form a water- 
tight Joint. 

The hydrants wore formed by cutting off 
a piece of the bored log long enough to come 
2 or 3 ft. above ground, its lower end con- 
necting with a tee coupling: top eud 
plugged; a hole bored into the center and a 
spigot driven In. 

Thi' pipes were all made from soft yellow 
pine. 12 to 16 in. diameter, and the springs 
from widen the water came were about 
three miles from farthest end of the sys- 
tem. 

The logs were not peeled or otherwise 
prepared, except as mentioned, before pat- 
ting down. This system was in use as late 
as the '70\s as an auxiliary to t lie more mod- 
ern system. 



MULTIPLYING "WATER POWER. 



The jinnexrd sketch shows bow a Ger- 
man Inventor proposes to make the most 
posslhlo use of Bowing water. The plan 
consists in making the stream operate a 
series of undershot wheels simultaneously. 
As these are coupled tngether. the total 
power can be collected and transmitted to 
a slmit or other device. 




Multiplies Water Power 



The power of the waterfall multiplied 
into the number of wheels will he that 
which drives the machinery, in the sketch 
the wheels nre connected together liy means 
of a chain or belting, and one of them 
transmits the power to a shaft furnished 
with a flywheel. 
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SHOP NOTES 



PROPER METHOD OF USING SANDPAPER. A HANDY CONCRETE FORMULA. 




Of n pieeo of mahogany or clean pine 
about 5%x3xl inch make h rubber shaped 

its In Fig. 1 and liiuo 
n piece of sheet cork 
oji the face of the ruh- 
iier. Fold into three a 

piece of sandpaper 6 
inches wide anil 10 
Tie. i inches lonj* and place 

the face of tire rubber on the middle di- 
vision, the iwilyl side of the paper being 
downwartlsy' The rubber should be grasped 
firmly, tho/ends of the sandpaper being held 
oil its bjrek and sides, as in Fig. 2, and then 

the work may 
proceed. Tills 
method is rec- 
ommended by 
Fred T. Hodg- 
son in his 
x«v Hard- 
wood Finish- 
ing. 

Another 
method of 
making the 
rsibber block 

Is by glueing n piece of rubber belting to 
a piece Of bflBOTTOod, or ;i solid rubber about 
one inch thick may be used. 




He. a 



SOME GOOD PAINTS FOR STACKS AND 
BOILER FRONTS. 



A good piiint for ibis purpose is asplialtum 
cat down with turpentine to the right con- 
sistency; conl tar mixed with graphite and 
thinned With turpentine is good, nlso. 

Steam pipe used for heating, says n cor- 
respondent of the Kiiginecr, should not be 
pjiintnd, but enn be given n (lifn coat of 
lamphlack and linseed oil, which will greatly 
improve its looks. 



A SIMPLE FIRE EXTINGUISHER 



A fire extinguisher easily made and ready 
at nil times for instant use consists of a 
gallon of water to which is added three 
pounds of salt and one and onebatf pounds 
of sal ammoniac. Bottle this liquid and 
when fire breaks out pour it on. 



There are a great many formulas and ft 
great many estimates for the cost of con- 
crete, and here is another, A gentleman, 

who has had some experience, says that 
good concrete can lie laid for about $2.00 
to per yard. Cellar floors and side- 

walk can be laid down, furnishing every- 
thing for 12 to 14 Ceftfa per square foot 
super. Foundation work; One part of 
cement) three parts of plain sharp sand, six 
parts stone or broken brick so as to pass a 

2 - in. ring, properly Moistened will make a 

good strong foundation. 





THE BEST METHOD OF FASTENING GUY 
LOGS 



In setting poles, says the American Tele- 
phone Journal, gny logs should lie placed so 

as to offer the greatest resistance to the 

strain. Tbe illustration shows the best 




B«l Method of Ooyinff 

method of doing this. To the guy log. B, are 
fastened two erosspioees as shown, the rod 
passing through the router of the log and 
fastened with a nut (Fig. A). Its position 
is clearly shown in Hie sketch. 



The quantity of purr platinum produced 
in this country during 1903 was 110 ounces, 
valued nt $2,080. Tills does not Include ffi.000 
worth of platinum reported as contained in 
slimes from copper ore from a Wyoming 
mine. This is an increase of 16 ounces over 
1902. but in 1901 the production was 1,408 
ounces of refined metal. For two years the 
average price has been $19 per ounce. 
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USE OF MURIATIC ACID IN COPPERING 
STEEL OR IRON 

A few drops of nuiviiitic acid will make 
copperas take hold of the metal in copper- 
ing a surface of Steel or iron to hike scratch 
marks, even though the* metal be oily. It 
is not necessary to wait lor it to dry; niere- 
1.Y wipe off all surplus add with a rag. 



DEVICE FOR CUTTING WOOD GUTTERS. 



Ordinarily gutters arc cut on Q rip *nv 

witli one saw sa net hv turning tlio stock 
around. The machine for making wood gut- 
ters shown In the sketch is a device of a 
cm-respondent of tin- Wood-Worker and by 

means of it gutters can be cut in ju?n half 

the usual time. 

It is a combination of two saws, one 




Device for Sawing Wood Gutter. 



upright and one horizontal, so that the two 
ruts can he made at one time. When a 
plank Is started all that Is necessary is to 
return it, repeating the operation. Each 
time the stock passes over the machine one 
sutler is made, and the operation is con- 
tinued until tlie plank is used up. the only 
waste being the saw kerf and the corners. 
The same rig can He attached to ti self- 
feed rip saw and the stock fed by power. 



HOW TO CANVAS A BOARD CEILING. 



When canvasing ji celling on which to 
hang paper, the strip* of canvas should lirst 
be stitched on the machine into a sheet the 
size of the ceiling, making each seam about 
one-half ineli, Sftys the Master Painter. The 
sheet should then be rolled on a pole and 
the outer edges tacked. 

The cloth can be put on so that all the 



tacks are on the inside and do not show. 
To do this onroli the cloth a foot beyond 
the lirst twain and have an assistant hold 
the roll hack out of the wny. Grasp tin* 
seam bet wen the thumb and linger and 
stretch the rirst strip and drive tacks oue- 
ftnirth of an Inch outside the stitches 
through both thicknesses of the cloth as 
lapped together to make the seam. Proceed 
in this maimer with each seam in its turn 
until the ceiling is covered, then stretch and 
tack across the other sides of the room. 
The side of the cloth which shows will be 
stretched clean and smooth and the quarter 
inch between the seam and the tack will let 
the cloth give and take as the boards shrink 
or swell and thus keep the cloth from sag- 
ging. This method of putting on cloth Is 
called blind tacking. Unbleached muslin 

should be used. 

POLISH FOR HOT METAL, 



Tlie following polish for hot metal is 
highly recoiii mended by a correspondent of 
the Engineer: 

Take the ash of anthracite coal from 
tinder the grate bars and shake through a 

tine sieve, then use kerosene oil and mix 
into a good paste. Tse any kind of cloth, 
and nppl.v tins to your cylinder heads and 
rub very hard. Always nib with the grain 
of metal so you will not scratch it. Leave 
the paste on until dry, then use a dry cloth 
and polish it to suit your taste. 



TOOL BOX FOR MILLERS. 



For millers or in any trade where such 
tools as a claw hammer, tack hammer, belt 
punches, spring punches, screw driver, wire 
cutter and any number of other small tools 
lire In constant demand the tool box shown 
In the Sketch Is especially handy, as the full 




HftDdr Tool BOX 

outfit of tools can be carried from place to 
place or from one part of the plant to 
another, saving delay and trouble. The box 
should be from 2»,l> to 3 ft. long by 8 In. 
wide at the top. says the American Miller. 
The sketch explains the construction. 
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ECONOMICAL METHOD OF GETTING UP 
STEAM IN AN EXTRA BOILER. 



FIRST THING TO DO IN CASE OF ACCI- 
DENT. 



•Starting up an extra boiler a rouple of 
tEmes a week for a few hours only natur- 
ail.v would consume :i groat quantity of ami 

to get up steam from roltl water. A Corre- 
spondent or Power who faced this difficulty 
tells how hp got around it nod had a supply 

of hot water really for emerge 1 ^© 8 nlso, he 

says: 

"I put a too on the blow-off pipe and took 
a branch to the suction of my holler i'ccd 
pump, iind before starting up would cir- 
culate that water in the holler through my 
feed wntcr heater Into the front head of 
the boiler and hack again fur about an hour. 
Ihns warming the water up with the ex- 
haust steam from the engines. This also 
prevented sudden strains on the boiler, due 
to getting steam up quickly from cold 
water." 



HOW TO SLING A BARREL. 



It Is sometimes necessary to sling a bar- 
rel containing small castings and liquids and 
with both la-arts on il Is an easy job. says 
the American Machluist, but with one head 



Keep cool. Summon a surgeon ut once. 
Scad a written message, describing the acci- 
dent and injury. If possible. In order that 
the surgeon may know what instruments 
and remedies to bring. 

Remove tin- patient to a quiet, airy place, 
where the temperature is conifortable, but 
never to an engine room, and keep by- 
standers at a distance. Handle the patient 
quietly and gently. 

Arrange the injured person's body in a 
comfortable position; Injuries to the head 
require that the bend be raised higher than 
the level of the body: when practical, lay the 
patient on his hark with the limbs straight- 
ened out in their usual natural position. 
Unless the bead be Injured, have the Lead 
on Hie same level as the body. Loosen the 
collar, waistband and belts. If the patient 
should be faint have his head rather lower 
than Ills feet. If the arm or leg be Injured, 
it may lie slightly raised and laid on a 
cushion or piilow. 

Watch carefully. If unconscious. 

If vomitin;; occurs, turn the patient's 
hody on one side with the head low, so that 






Slinging • Cask Having Oor Head Out 



out. the average workman handles it very 
awkwardly and uses a great deal 0>f pope 
In lashing It. Our sketch shows how It may 
be done with an ordinary sling and in the 
simplest maimer possible. 



the nmtter vomited may not go Into the 
lungs. 

If a wound be discovered in ;i part cov- 
ered by the clothing, cut the clothing in the 
seam. Only remove sufficient clothing to 
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uncover and inspect the wound. In ease of 
bums, pour lukewarm water containing a 

Utile baking soda over the clothing before 
attempting to remove it. Ail wounds should 
be covered aud dressed as quickly aw possi- 
ble. If a severe bleeding should occur, see 
thttt this is stopped, if possible, before the 

wound is fltofltly drafted, Do not touch the 

wounds with the hands either during ex- 
amination or while applying dressings, un- 
less they have been previously made surgi- 
cally clean. After dressing a wound, do uo 
more to the patient unless necessary to re- 
store hi in to consciousness or relieve faint- 
uess. 

If suffering from shock, place him in a 
comfortable position and await the arrival 
of the surgeon. 



CLEANING CLOGGED PIPES, 



The device shown in the sketch Is a tool 
usvd by a correspondent of Domestic Engi- 
neering for cleaning pipes which have be- 
come clogged by a deposit of mud. 

Tbo tool is made up of a solid bolt of 
iron, with a conical-shaped head, A, the 




Tool for Cleaning Clogged Pipem 

point being- moderately sharp for driving 

with a mallet. Washers. B, of not more 
than 2Vi Inches diameter me slipped over 
the bolt ami kept in position by sleeves (D) 
est from gas pipe slightly larger than the 
shank of the bolt. Not less than four boles 
should be bored In each washer, as nt 1', to 
let the water pass aad carry out the mud 
cut loose by the cleaner. 

If the joints ore properly made tip the %- 
inch pipe is best, as it does not weigh as 
much as the 1 -Inch and two or three men 
can handle more feet when Cleaning, Bolt 
A should be about 2 inches between head 
and the coupling: this enables one to ham- 
mer loose if the cleaner should become 
fastened. 

To operate, take the tool and insert at 
the discharge end Of the pipe. First con- 
nect on length of pipe, shove and pull un- 
til this length gets loo short, then iidd an- 
other, and so on up to the limit of your 
power. With four men over 300 feet in n 



stretch can be cleaned. Then draw out 
your cleaner, measure along your pipe Hue 
to point it reached, dig out two or three 
lengihs, cut the coupling uearest the dis- 
charge, raise the pipe gradually until the 
free end Is above the trench, add a length 
so as to carry the water away from your 
pit; then start and work your cleaner as at 
hrst, and repeat until the entire line is 
clean. Bear in mind that each time you 
cut your pipe the water must be cut off 
until you are ready to start the cleaner: 
never attempt to use It until the water 5s 
flowing. 



REPAIR FOR A CUT JOURNAL. 



For a hot brass In a locomotive that has 
CDt the axle the following method of treat- 
ment is recommended by one of our read- 
ers. Harry A. Tradsham, foreman of the 
Canada Eastern By. shops at Gibson, X, B., 
Canada. He says: 

Remove the brass nnd tin It all over the 
wearing surface and then drop little daubs 
of solder all over the tinned surface. Tills 
will be found a sure cure for a badly cut 
journal. 



SETTING POLES IN SOFT GROUND. 



An excellent method of setting poles In 
soft ground without sinking them in Is given 
by the American Telephone Journal. It 
says: 

Set t!ie pole In a concrete envelop com- 
posed of rubble; one p:irt cement, two parts 
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Benin* Pole» Id Son Oreund' 

sand, and four parts stone. To the bottom 
of the pole a platform should be attached, 
:is shown In the figure. This eliminates all 
possibilities of the pole sinking and at the 
same time the use of the concrete secures a 
foundation which has a great amount of 
stability. 
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SOME PIPE PROBLEMS SOLVED. 



The following kinks, which may lie of 

practical benefit to other workmen, were 
given by T. F. McMackfn in the Engineer; 

Fig. 1 represents a difficult job of pipe- 




< 16 > 



fitting recently done on some boilers in- 
stalled In Now York. The boilers were 

divided into two sections or batteries, one 

seel Ion being placed in a vault or lire-room 
directly under llie sidewalk, and contained 

two boilers, one placed on tlie right of the 

building. The boiler on the left had just 
been installed and the steam cut off from 
that side of the- building, the main being 
Kept hot from the boiler on the right, which 
made it necessary to make connections 
after 12 o'clock Saturday night. 
The mains were 4 inches In diameter and 




Carried cast-iron fittings, the openings be- 
tween the two tees being only 16 indies 
itpart, as shown. In this instance we had 
to put in a 4-inch valve, the 4-inch flanges 

aud the necessary nipples. All kinds of 



short nipples were tried and discarded. The 
piece containing the valve was made up on 
lh*' floor several times, hut without success, 
because both pipes were immovable and 
eonld not be sprung 1-10 of au inch. The 
valve measured 7 inches, the flanges 2 
Inches, and the three nipples V/j inches. 
Finally we made up the two halves on the 
floor, and by means of a crowbar and sev- 
eral blocks of wood we managed to force 
Hi em into place. 

Tiff. 2 represents, a supporting column for 
carrying a steam main between two hot- 
houses. The distance between the two 

houses was 15 feet. The column or stand is 

composed of pipe ami fittings and an ordi- 
nary pipe-hanger. The main Is 5-inch pipe. 

In order to render the column secure, a 




hole 2 feet deep was dug and a foundation 
built by first imbedding broken stone in 
cement, and laying on tills brick in cement. 
After placing the flauge, the whole was cov- 
ered with cement, which was heaped up 
cone shaped around the 2-Inch pipe as 
shown. 

An improvised pipe-hanger is shown in 
Fig. 3. This is made by heating and bend- 
ing a piece of 94-inch wrought Iron or steel 
about S feet long to fit over the I-beam and 
bending the lower end to receive the pipe. 
This is a simple and very good hanger for 
temporary use. 



CEMENT FOR CLOSING LEAKS IN IRON 
PIPE. 



The following formula is good for this 
purpose, but must be used as soon as mixed 
and rammed tightly Into the Joint or leak: 

Five lb. coarsely powdered iron borings, 
2 oz. powdered Mil ammoniac, 1 oz.. sul- 
phur, and enough water to moisten. This 
cement hardens rapidly. However, the sul- 
phur may be left out and it will set even 
more firmly, but require a longer time. 
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KEYS FOR SHAFTS. 



Some Common Errors Which Should Be Avoided 



Keys for securing pulleys, hubs, gears, 
flanges ami kindred work ou shafting arc of 
Several kinds: There ai*c tin* flat keys, tin* 
round keys tin' oval keys, (ho oblong keys 
and even threaded keys. The flrtt keys are 
ill use fur cnink shafts of engines, kirgr- 

sized gears, while tlie square key 1* found 
in use in machine work requiring extra ac- 
curate lilting. The illustrations given will 
assist in distinguishing ihe different types 
of strut and feathered keys as found hi 

evwy-dny service in shops, mills ami gen- 
eral iiuimifarturing establish merit* where 
modern mechanisms are employed. 

Figure 1 is tlie deep setting square keyj 
Kig. 2 the flat key; Fig. 3 I he dhimnnd- 
shaped key nod Fig. -1 the round key; Kig. 
5 shows the setting of tlie square key as at 
A. It is calculated that the sides of Ihe key 
will sink equally Into either part of the 
union. These square keys ran he made to 
ttlke a Very nt'ul grip if 1a|iet'ed right, so as 
to drive home to the key way. The oval or 
partly rounded form of key at It, Fig. 6, is 
suitable only in special oases. The ex- 
tremely accurate adjustments of Hue me- 
chanical motions cannot be made with this 
key. unless the work of the parts Is light. 
The key serves for common purposes in light 
service, however, and may be found 111 use 
quite frequently. The diamond shaped key 
is not often used. This is shown at ('. Fig. 
7. The round key is good enough when the 
parts are of such nature that a true hole 
may be drilled. Otherwise tile key will 
wobble in an mil rue seal and soon loosen 
and fall out. This key is used sometimes 
with a threaded shaft, the hole being tapped 
accordingly. 

SI blh i -r Keys. 

The sliding feather Is commonly utilized 
for bearings which are required to move 
from one side to the other in specific work, 
such as Is required in the case of a clutch. 
This form of key is also used for spindles 
for drilling machines in which the shaft* 
or tlie bosses move. The feather is loose in 
one seat or tlie other. Often we Jiml that 
the combination Is modi- with one key only. 
Tn other cases the double key syslem is 
used, thereby distributing the service-. The 
feathered key is shown at Fig. !i. This key 
Is not only useful for this purpose. 1ml Is 
the kind employed freely in the set unions 
it i id 'other types of key connections. Figure 



10 illustrates another combination some- 
times seen in shops and mills. This in- 
volves tin: use of two keys, each nmde alike, 
with edges binding one upon the other, and 
lilted to the coupling, flange, gear or wheel 
by driving one key at n time each from Its 
own side. The keys thereby bind in the 
center of the work, and usually quite :i sub- 
stantial grip is afforded on the parts. 

Tlie Tn|K.*red K**y Seat. 

It is essential that the key way be accurate 
in proportions. Key systems often fail be- 
cause or the fuel that the key seat, is un- 
true. Sometimes tlie seal is made smaller 
at one end than the other, with the inten- 
tion of using a straight key. Through error, 
a beveled key is driven in. with the result 
that tlie parts hind incorrectly. The parts 
bold a little while and then work apart. 

Sometimes the seats are made with a 
dove-tail Idea in mind, as suggested In Fig. 
11, This involves the use of a key sim- 
ilarly shaped, with the "head"' extended up 
into the keyway of the opposite part. Then 
again some machinists employ a keyway of 
the type exhibits hi Fig. 12 for the pur- 
pose of utilizing round keys. The round 

key is driven home and, of course, presents 

a proportion of the key idtovo the seat line, 
and this proportion is what grips in the 
round keyway of the opposing work. These 
specially formed keys are useful only in the 
particular cases in which 11103- are em- 
ployed. 

Some Mistreatment or Keys. 

Figure 13 Is a sketch of what one often 
notices in shops and power plants. It seems 
queer that this should he the case, hut of- 
ten a really good man gets careless, and 
unthinkingly deliver* a blow to tlie key he 
is driving with such force that the collar or 
the hub is cracked as at K. Tlie parts may 
cling together indefinitely, even though frac- 
tured. Then again the fact that the collar 
or huh is split, will cause the key to loosen 
and work Its wny nut. Then a new collar 
must go on. Sometimes no collars are at 
band, then the fractured collar must be 
strengthened with a baud of metal shrunk 
around it. The set screw is utilised in place 
of the key now and thou. In Fig. 14 we 
show the set screw substituting Ihe key. In 
certain instaiars both the key mid the Bet 
screw sire used. 

The set screw point is arranged to eontaet 
with the key, and this servos to hold the 
key in position. Fig. 15 is n sectional sketch- 
ing of a combination given to illustrate 
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the carelessness of key insertion at limes. 
This error was observed in a first-class 
shop. The parts were of such nature that 
the fastening key kind to be driven through 
the sleeves to the shaft, much as plus are 




used. The drawing shows the parts at tile 
center bearing where the oil hole is com- 
pletely closed by the point of the tapering 
key as nt F. Tliis combination ran well for 
a few weeks, tlieu the stopping of the oil 



supply produced heating, grating and wear- 
ing off of the metal. The arrangement Lad 
to bf» taken apart and restored with proper 
key-setting. 

In another case a patched collar was used 




on a shaft, keyed as in Fig. 1C. A piece of 
strap metal wns riveted over the open 
parts. This developed t\ weakness in the 
collar, so that although tight, tbe key could 
not retain a positive bite on the metals, and 
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constantly worked free. Tho workman 
would drive the key home with a Wow >vllb 
tho hummer now and thou. This collar was 
substituted finally with a perfect one. A 
hollowed key is shown in Fig. 17. This was 
made for a large overshot water-wheel 
shaft of wood. The key itself Is constructed 
from hardwood, with tho hollow litled with 
a shaft of metal. Thus tho big wooden hub 
of the overshot wheel la secured to its shaft 

with a wooden key strengthened witli n 

core of metal, The curved key seems to be 
a strange affair, still they may he found in 
use. Fig. 18 is a drawing of the simke-IIke 
pattern. This key cannot he driven. The 
seat for the key is modeled out in both tho 
shaft and the? huh of tho work to receive 
the curls, and the eurled key is dropped into 
place. It is curved likewise to suit the con- 
ditions of the roundness of shaft and hub. 
Figure 19 is a set screw made in key form. 
The key is made first, in rounded form, and 
then the threads are cut. This style of key 
is practically a threaded shaft. 

'^lAcmNisr." 



A NOVEL WAY OF BUSHING A FLY- 
WHEEL. 



In a certain shop, where- t worked some 
time ago, I was amused as well as interested 
at a job they were doing, writes one of our 
readers. 

In one department of their works they 
had about a 22-horsrpower steam engine, 
and for bouic reason or other the foreman of 
the department wanted a heavier flywheel 
put on. Finally a little heavier one was 
found, being alxmt 4'j feet in dhiineter, 
10-iiieh face and 3-inch bore. The engine 
crankshaft was 2V- inches in diameter, con- 
sequently U required a hushing % inch 
thick. 

The job of making tho bushing was given 
to the machine shop and within a few 
hours it was ready. The hushing was put 
into the flywheel, and the wheel slipped on 
to the shaft and tightened. (The foreman 
of the department was standing watching 
the job without a word, as ho hud nothing 
to say over the machinists.) Finally the 
engine was started, and to the men's sur- 
prise the face of the wheel ran out consul - 
erahly. They at once set aside- to make now 

bashings, and In the meantime our foreman 

was getting very angry over what he called 
a hum Job and besides the time lost In 
stopping the engine. 

All looked for a warm time when they 
started to hush it tho second time, and cer- 



tainly were not mistaken. When the sec- 
ond hushing was finished and after consid- 
erable time spent in getting the old one off. 
It was finally placed on the engine again, 
ready to run. When the engine was started 
it ran out the same as the old one. They 
Stood and watched it for a few minutes, 
until the boss got mart and told thorn to go 
hack to their department, that he eould do 
a better job with n rough sheet-iron hush- 
ing. The boys were rather offended at this 
and said lie would never get it bushed to 

run true. •"Well," said Mr. , "I'll bet any 

one of you $50 that I will take a rough 
sheet-iron bushing and bush that wheel to 
make it run perfectly true." This seemed 
like a one-sided hot in favor of the boys, 
and they were overly-anxious to take it, and 
agreed to do so. The boss gave them until 
nest day lo get the money. The next day 
came, but DO money was up by the boys, 
and the boss must have been in good hu- 
mor, for he went out to The machine shop 
and told the several machinists who had 

helped on the job to eonn? In and lie would 

teach them something free of charge. 

I!r straightway set about and took a 
piece of Vi-inch boiler plate and bent it 
around a shaft until it fitted the flywheel 
(this hushing was not turned on the out- 
side, but left rough), he then puit the fly- 
wheel on to the shaft and started up. It ran 
out ten times as badly as the boys' job and, 
consequently, they all laughed. But. alas! 
the job was not done yet, and be evidently 
had started it to see what they would say; 
at the same time he knew it would be 
worse. He never said a word, but picked 
up a ptece of chalk, and while yet running 
marked the Wheel where it was out. When 
they stopped the engine be took a fuller and. 
by aid of a helper striking, he caulked the 
side opposite to where it ran out. and by 
Starting and stopping a few times to Chalk 
and true tho wheel, he had done the job 
within three-quarters of an hour after it 
was placed on the engine, and a more per- 
fectly running flywheel on an engine you 
never saw. 

This job proved very interesting to me 
and i thought it was well done, and I trust 
it will Interest all who read it N. M. 



The article •Trimming Arc Lamps by Au- 
tomobile," appearing in our Movember issue, 
was by mistake credited to the Western 
Electrician. This method was first described 
10 the columns of the bulletin of the Xew 
York Edison Company. 
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LAYING A COPPER ROOF. 



A copper roof In let With 140- lb. copper 
costs, including material and labor, about 
$35 per square. Such n roof will Inst a 
long time. The Metal Worker gives excel- 
lent directions for the work. Tf n rib roof 

is desired use dressed wood strips 2 in. 
square, with the strips 20 in. apart. The 
culs show manner of turning the edges. 
The copper is rolled out and 2>-j in. turned 
up squarp on each side, then U% in. is turned 
in square toward the center of tlie sheet. 






v. 


Fig. 2 
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This edge is tlien eleated sit Intervals of 
about 6 or 8 In. to the wood strip. A 
cap ptrlp of copper, cut about 4 in. wide, 
is then locked onto the edges of the cop- 
per, covering llie wood rib and hiding the 
cleats. Xo naits should be driven through 
iho copper. The sketch. Fig. 1, shows the 
method better than any written explanation. 

Whether put On with ribs, as above de- 
sert bed, or like a standing seam roof, the 
copper should lie put together In rolls the 
same as tin; only It is preferable to use 
long sheets Inst end of 14 or 28'in. sheets, 
thereby lessoning the amount of copper, 
solder and labor required. If the ribs are 

spaced 20 In. apart it will be found that 



there will be required to cover the space 
from the edge of one rib to the correspond- 
ing edge of the other rib, 4 in. for the cap, 
plus in. on the top of the course, plus 
2 In. up against the rib. pins IS In. to the 
next rib. plus 2 in. up. phis % Sn. out, or 
n total of 27 in. is required to cover 20 in., 
net. of space. 

A nice way of closing up the edges af- 
ter the caps arc put on, and also of turning 
the same down slightly. Is to take nn ordi- 
nary seaming iron, such as Is used on tin 

roofs, drill two holes through it on each 
side, bolt ou hardwood strips on eaeb 
Bide, thick enough to raise the iron to the 
desired height, and then have it channeled, 
out on one edge to the desired bevel. Then, 
by running it along the seam, the edges 
can he closed light with a mallet and turned 
down to the angle desired at the same time. 
This operation is shown In the sketch. 
Fig. 3. 



PUSH-GUYING TELEPHONE POLES. 



Sometimes in constructing telephone lines 
a pole is so located that it cannot be guyed 
directly to the ground, says the American 
Telephone Journal, and the guy wire must 




Piiah-OuylDK Polei 

he taken across a road. If there is a tree 
convenient It may be attached to that, but 
if not it mnst be posh-guyed, as shown In 

the sketch. 

The push guy. B, Is a pole set so as to 
lean towards and against Hie pole carrying 

the wires ;ind is firmly fastened to It near 
Its top. The push guy thus serves to push 
the pole away from the direction of the 
strain of the wires. A method of suylng a 
pole from a point near Its butt by means 
of an anchor Is shown at C. and D shows a 
*'Y'' guy for heavy leads. 



TO LETTER ON CANVAS. 



In lettering on canvas. If the canvas Is 
tirst dampened with water, the paint will 
not spread, nor will It dry too soon. 



144 



POPULAR MECHANICS. 



BRAZING CAST IRON. 



Brazing east iron is no longer one of the 
things which cannot In- (loin*. On the con- 
trnry, In t lie lunula of an experienced work- 
man the results are extremely satisfactory. 
In places remote from sources of quick sup- 
ply the process is almost in valuable. A 
correspondent In the Illaeksiuith and 
Wheelwright tellB his method. 

We luku :i Inick saw and put inlo the 
broken parts like Fig. 1. then we put iu 




Br«*ln* Cut 



n piece of steel like Kig. 2 Id hold the pans 
in plan- while brazing, then place In the 
forge and apply the brazing compound. 
Powdered borax will answer the purpose, 
but leaves more scale mi Ihan the bra/Jim 
compounds. After tlic iron is heated to n 
bright red mid the flux lias flowed over the 
joints, npply Ihc brazing speller with an 
iron (one-fourth inch flattened on one end 
will do) and heat until the brass flows 
freely over all purls of tin* joint; then re- 
move from tire and let cool slowly. If 
planned in cold water while hot (be sudden 
contraction may spoil the brazing. We use. 
a three-lnirner gasoline brazing forge, and 
can do n much better joli on U than can he 
done In an ordinary forge. There in not as 
much danger of burning the Iron and one 
can always sec what be is doing, besides 
It makes n much cleaner lire Ihan coal. 

We have successfully brazed brass cast- 
ings and some vrry difficult iron castings. 
We do :i large amount of boiler work. siHi 
as retippinu flues, elc. ami hray.e all the 
flues, making a niueh neater and stronger 
Job ihan can be done in welding, and con- 
sider this forge as one of the best invest- 
ments a smith can make, us many times it 



will save ai tliresherman or farmer n delay 
in the busy season. In successfully braz- 
ing east Iron all grease should be removed 
and paint (If there is any) should be re- 
moved from the near joint. 



AUTOMATIC ELECTRIC CIRCULAR SAW 
MILL. 



A man who owns a large plantation on 

the island of Sumatra has Invented un auto- 
matic electric circular saw mill which Is n 
great improvement in this line. 

Two kinds of mills have been titted tip- 
log saws and resaws ami In both the saw 
is fed along Ihe log Instead of feeding the 
log to the saw. In the log saw milt an iron 
track is made fast lo tbc middle line or the 
log by means of Ha nips extending down to 
grip the center of the log. A carriage hear- 
ing a small electric motor runs on this truck 
and on Ihe under carriage is a cross carriage 
Which can he rotated ubont it vertical axis 
by menus of a ha ml wheel and :i screw. This 
cross carriage bears the principal motor 
that carries the saw. The small motor feeds 
the carriage along the track and the Urge 
motor runs the saw through the wood during 

tbe cut. Hy means of ibe i-vosh carriage or 
slide the saw can be fed across the log the 
width of the board to be cut phis the kerf 
and by turning the carriage on the vortical 
axis the saw can be turned 90 degs. about 
the axis and makes it cut in the reverse direc- 
tion at the same speed as in the first cut- 
This avoids shock at the reversing points 
and also saves time. 

•'The resaw," says a correspondent of the 
Wood-Worker who saw the Invention in 
operation, "la lighter and more simple. The 
balks or planks are laid on round wooden 
supports and piled up to the maximum 
height of one foot. The planks are clamped 
together. The track and carriage are then 
set on the pile ami fastened thereto by clamp 
bolts at the ends/* 

Power cun be brought any distance to the 
machine by insulated wires, in this Instance 
it was brought a distance of 3250 yds. and 
for Bmall logs 60 h. p. was required. 

Tweiity-eigut-iEich | 0 gs can he cut by a 

saw 6 ft. in diameter. For logs larger than 
Ihis a cut is made to the depth the saw 
cun handle and the saw Is then turned 180 
degs. about Its axis and a cut made from 
the opposite direction. This is claimed to 
be the single weak point of the apparatus, 
for a little lost motion in the machine will 
cause the kerfs lo come blind. 
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MEASURING WASTE HEAT FROM GAS 
ENGINES. 



A method of measuring waste heal lur- 
ried off In the exhaust from ga« engine* 
consists of a calorimeter mounted in the 

course of the exhaust jotmw. close to the 

engine, iu which tlie pases are oooled by Jet a 
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TO HUTFLCR 
Method of Ueuurlor W; 



Heat from On Bnitinet 



of water in such a way that the temperature 
of the entering and outflowing water can 
be readily ascertained. A very simple form 
of tills device is shown in the sketch hy 
means of which the gases from a 10-hp. 

engine were cooled to 107 (leg. F, 

Tho enlorlfic value of the gas supplied to 
the engine was determined anil its quantity 
measured, wiiile the indicated horsepower, 

the rise in temperature of the circulating 

water, and the heat carried off in the ex- 
haust were observed. The engine had a 
cylinder 7 In. in diameter, and a stroke of 
15 ID., and ran at 250 revolutions per 
minute. 

Tho results showed that the jacket water 
carried off 32 per cent of the heat energy 
snpplied to the engine, the exhaust gases 
gave up 34.5 per cent to the calorimeter and 
carried away 1.5 per cent to the chimney, 
and the indicated work amounted to 26 per 
cent of the total energy, leaving 6 per cent 
unaccounted for. The temperature of the 
gases was reduced to 107 deg. F, In the 
calorimeter, the jacket water at exit was at 
a temperature of 105 deg- and the indicated 



horsepower was 14.2. The missing C per 
cent was mainly attributable to radiation 
and conduction from the engine. 



RECIPES FOR POLISHING BRASS. 



Tli ret* parts oxalic acid dissolved in 40 
parts hot water: add mo parts powdered 
pumice stone, 2 parts Oil of turpentine, 12 
parts soft soap and 12 parts fat oil. 

Or: Four o/.. roltenstone, 1 oz. oxalic 
odd in flnr powder. HI-ok. sweetoU, enough 
turpentine to make a paste. 

< ■ > 

SIMPLE METHOD OF WINDING COIL 

SPRINGS. 



Coil springs of any pitch and of wire up 
to % Inch in diameter may he wound hy 
the simple device shown in the Illustration, 
Hays a correspondent of the American 
Machinist. Make a winding mandrel of n 
piece of iron roil al»oul 1-32 inch smaller 
than the inside diameter of the spring is 
lo he. Bend a crank on one end and drill a 
hole for a wire inlet. Near the other end 
clamp two ho ft wood hlocks in the vise with 
Hie mandrel In position, small hole up. In- 
sert the wire und nun the crank. 

The pitch can he regulated hy holding 
the wire at the proper angle. M'lieu the 





1 



Winding a Coil Spring. 

Spring reaches the outside of the hlocks It 
has cut grooves iu the wood corresponding 
to the pilch of the spring. On short springs 
the pilch can he duplicated, or a spring can 
he made of any length hy opening the vise 
slightly, pulling hack the mandrel and 
clamping the spring to tho mandrel with a 
lathe dog. Springs made In this way ac- 
quire a good polish. 
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A TABLE OF PRINCIPAL ALLOYS. 



A combination of zinc and copper wakes 

bull metal. 

A comhhmtion of copper and tin makes 
bronze metal. 

A combination of antimony, tin, copper 
nnd bismuth makes britannia metal. 

A combination of copper nnd tin makes 
cannon metal. 

A combination of copper and zinc makes 
Dutch gold. 

A comoinntion of copper, nickel and zinc, 
with sometimes a Httlo iron ami tin, makes 
German silver. 

A combination of gold ami copper makes 
standard sold. 

A combination of gold, copper and silver, 
makes old standard gold. 

A combination of t>u and copper makes 
gun metal. 

A combination of copper and zinc makes 
mosaic gold. 

A combination of tin nnd lead makes 
pewter. 

A combination of lead and a little arsenic, 
makes sheet metal. 

A combination of silver and copper makes 
standard silver. 

A combination of tin and lead makes 
solder. 

A combination of lend and antimony 
makes type metal. 

A combination of copper and arsenic 
makes white copper. 



WHY FLYWHEELS BURST. 

A simple explanation of the operation of 
a flywheel iu bunding appears editorially 
In Page's Weekly, Loudon, as follow*: The 
tension upon the rim of a revolving wheel 
augments as the square of the volooity-that 
Is to say, supposing for the moment that we 
had a wheel with a rim a foot scjuare, re- 
volving at the rate of 100 feet per second— 
the material being cast-iron— the total re- 
solved forces tending to tear the rim asunder 
would be, say 144.00ft pounds. Now, imag- 
ine this velocity to be increased by the fail- 
ure of the governor to net, or otherwise, to 
150 feet per second, or one and a half times 
as fast as before— a perfectly possible ease 
-and we have 324.000 pounds to deal with. 
Double the original speed, and we have 
576.000 pounds. 

•lust one more fact about our hypothetical 
wheel before we turn these figures to ac- 
count. Supposing the wheel to "break up 
under the stress due to the last-named speed 



—200 feet per second— there Is energy resi- 
dent in that rim sufficient to project any 
part of it which might happen to be dis- 
charged vertically COO feet into the air. 
This will give sonic idea of the potential 
force lying dormant in a flywheel. A well- 
known American writer who has made this 
subject his specialty, thus records his opin- 
ion: U A flywheel is just as dangerous as 
a boiler, and should be subject to inspec- 
tion in like manner. The time to Investigate 
a flywheel is during Irs lifetime, and the 
One to investigate it is a trained inspector, 
who can pronounce Intelligently on its 
safety, or condemn it if dangerous." 

The bursting speed of si solid cast-iron 
rim— I. e. ( without joints and free from con- 
t ruction stresses, is about 425 feet per sec- 
ond. If the rim be built up of several parts, 
the sectional area at the joints may be re- 
duced by recessing for dowels or cramps, to 
an extent which at once lessens its ultimate 
strength by one-half. It is too much to ex- 
pect the joints to be of equal strength with 
the solid metal, but in proportioning the 
relative sectional areas of cnst-irou rim and 
steel bolts or cramps it is not difficult to 
arrange them inversely as their respective 
tensile strengths, and so obtain the maxi- 
mum efficiency. 

Wheels with deep rims should never be 
joined by internal flanges and bolts; centri- 
fugal force tends to open the joint and bring 
it leverage to bear upon the bolts which may 

be as much as four to 

^ 1 I one, compared with the 

II same bolts in direct 

_ . ti . tension. 

H : T- 'M In the case of thin- 

rimmed wheels, as rope 
or belt pulleys, for example, where internal 
flanges are almost a necessity, this leverage 
is not nearly so pronounced, but still it ex- 
ists, and should be taken into account. 

Each rim-seetion of a wheel, built up of 
segments with the joints midway between 
tiu; arms, is in the condition of a beam sup- 
ported at the ends, and uniformly stressed. 
The maximum bending moment occurs, of 
course, at the centre of the beam, and con- 
sequently the joint Is in the least favorable 
position possible. It should be either at the 
arm or as near to it as practicable. 



Inasmuch as the term ^Manual Training 
School Is said to be no longer definite, It Is 
suggested that it be called Industrial Art 
School. 
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PISTON RINGS 



A correspondent In the National Engineer 
writes ns follows regarding the develop- 
ment mi' piston ring*, ami the advantage of 
stool packing rings over cast-iron Huns: 

Many years ago railroad master mechan- 
lea employed spring steel packing rings in 

tlio cylinders of locomotives, ami at tirst 
they thought tlioy had n good thing. The 
piston consisted of a spider, a follower, u 
spring steel bnH-rtng set out by three ellip- 
tic springs and two spring steel packing 
rings. The packing wore down very 

rapidly and the engineers were 

tiinutlly coauplaining of ••Mowing" pistons, 
which necessitated constant setting out 
of the parking. After sonic time the 
use of steel rings was abandoned, and bab- 
bitted brass packing rings substituted for 
them, the same spider, etc., being retained. 
This packing wave better satisfaction Hum 
the Steel rings, hut still It did not com- 
pletely till the bill, since the engineers still 
complained of "bloving" pistons. Cater 
on a man named Dunbar Invented a steam 
packing This packing was made entirely 
of cast iron, and consisted of a large num- 
ber of segments of a circle, and It was set 
OUt by the action of the steam iu the cyl- 
inder. This packing was durable and gave 
most excellent satisfaction, hut there was 
one objection to it, and only one, but a 
serious one— It was entirely too expensive to 
make and tit in the different Bitted cylinders. 
After a time a man named Stevenson in- 
vented a substitute for Dunbar packing. 
Stevenson packing consisted of a cast-iron 
solid bull-ring— that Is, the ring was not 
cut across— and two cast-Iron packing: 
rings. The bull-ring was centered on the 
piston and then pinched in place by the 
follower. The packing rings were cut across 
diagonally, and they were set out by their 
own tension. This packing was cheap to 
make and gave the best of satisfaction. 

After a time master mechanics came to the 
conclusion that they could v«'iy well dis- 
pense with Stevenson's bull ring and fol- 
lower while retaining his cast-iron packing 
rings. This led to the adoptiou of the 
cored solid piston with two grooves sunk in 
it to admit the packing rings, which, as in 
the other ease, were set out by their own 
tension. This arrangement makes the 
cheapest and best piston ever put into a 
steam engine cylinder. Spring-steel con- 
tains but ^ per cent of carbon, while the 
Iron in a steam engine cylinder coutuins 



3!£ per cent of carbon. Thus it will be 
soon that the packing rings when made of 
spring- steel— the softer metal— will weur 
down very rapidly. 



TO PREVENT WATER FROM FREEZING- 



A fire insurance company In one of its 
reports calls attention to the use of chloride 
of enleiiun in small quantity at little cost 
hi buckets and pails where the water may 
freeze in very cold weather. This material 
can be had on a large scale. It tends not 
■only to prevent freezing but in a certain 
measure acts like salt In preserving the 
water from deterioration. 



FISHING TOOLS FOR USE IN DEEP 
WELLS. 



Tile job of fishing broken rods from deep 
wells has occasioned many a man no end 
of trouble and loss of time. A correspondent 
of Power has devised a tool for fishing 
for rods and another for pipes which he 
used successfully for this purpose. He 
says: 

•'1 had a 4- In. pipe 21 ft. long drop to the 

bottom of my 300-ft. well, wedging itself 




Tooli for Plahing Broken Rodo ind Fipo Out of Wells 
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in n tapered hole. It had a coupling on 
the lower end and it was no easy mutter 
to pull it. Having broken several tools. 1 
desired Ibis one which did the trick, Stand- 
ing a pressure of about 25 tons on the 
jacks befi>r« it loosened. Y«u will see 1 
have applied the name method for lifting 
rods. 1 use different sized bushings for 
various sized rods. The pawl works again** 
a lienrliur in the earlier and bas an oblong 
hole s-> us to relieve the sheurlng strain 
on the rivet. The ring on one tool ami 
the bushing on the other are the fulcrum 
for the pawls to rest on. 



POWER REQUIRED FOR AIR LIFT. 



The following data may lie of interest to 
readers who have to deal with the air lift, 
says A- II. <;c»n* of Koswell. N. .M., in the 
Engineer. For the proper working of an 
air lift a certain amount of submergence is 
necessary. For the most economical and 
efficient results n sulimergem-e of 60 per 
cent should be used. Thai is, 60 per cent 

RATIO CF WATER TO Ain' REOU3REI1. 

For Lifts Not 
Exceed:*!** 

25 feet 2 vol.*. of air to I of water 

M> feet it vols, of air to 1 of water 

7-"i foet 4'j toK of air to I of water 

125 fcrt I'i wk!!"'! ill I of Inter 

IW f^.a toIs. of air to | of \vai<-r 

175 feet 10 vol*, of air lo I of \vat*>r 

200 f(!«L r* vols, of air to I of water 



VOLUME OF FREE AIR, AIR PRESSURE, SUB- 
MERGENCE AND HORSEPOWER. 
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of the iota] length of the water discharge 
pipe should be below the water level in the 
well when pumped to its full capacity. For 
Instance, let us assume that 111 a well 200 
feet deep when pumping the water sinks to 
40 feet below the surface of the ground, 
mid it is desired to lift the water 20 feet 
above the surface of t ho ground. This gives 
a length of pipe CO feet to the water level 



In the well, and, as this does not include 
the submerged part of the pipe It is only 
40 per cent of the total length of water dis- 
charge pipe, the total length will, therefore, 
be 60 feet plus \% times 60 or 90 feet sub- 
mergence, making a total length of 150 feet 

of water discharge pipe. 

It is not safe, unless under very favor- 
able conditions, to figure on raising the 
water by the air lift system more than 200 
feet above the lowest water level In the 
well. Nor is it always safe to extend the 
horizontal discharge more than 500 foet, as 
the nlr lift is not adapted to pumping hori- 
zontally to any great distance, unless re- 
inforced by a pneumatic direct pressure 
pump, or an ordinary piston pump. Either 
of which, however, could be operated by 
compressed air from the same pipe that 
supplies the well. 

Suppose, for instance, that it Is desired 
to lift 120 gallons of water 100 feet high per 
minute. It will he seen by the above table 
that this will require 150 feet submergence, 
thus making 250 feet of water discharge 
pipe, 65 pounds air pressure, 90 cubic feet 
of free air per minute and a compressor de- 
veloping 15.84 horse-power. 



GOOD ARRANGEMENT OF BOILER FEED 
AND BLOW-OFF. 



A very satisfactory arrangement of an in- 
ternal feed pipe and a hlow-off connection 
is shown in the accompanying sketch. The 
pipe, which Is larger than is generally used, 
makes a circuit of the boiler, entering at 
about the water line at the front head and 




BOILER FEED AND BLOW-OFF ARRANGEMENT. 



terminating in a pan, the top of which is 
level with the water line. The feed water 
passes slowly through the pipe and is 
heated enough to precipitate much of the 
scule-formiug matter. When the blow-off 
is opened, says a correspondent of Power, 
it \* surprising to sec the amount of mud 
that will he blown out. 



Bound volumes nf Popular Mechanics, 
limited number, $3.00. 



P 0 P IJ L A K 
TO MAKE BLUEPRINTS BROWN. 



Young as well us older photographers may 
be interested in learning bow to make blue- 
prints tarn brown. Tin* method is wimple. 

Dissolve a piece of caustic soda the size of n 
kernel of corn in a limit live miners of water. 
Immerse the blueprint in this till the print 

changes to an orange fellow. Then wash 

the print thoroughly in a I Hit h composed ol* 
a heaping teaspooiifiil of tannic acid dis- 
solved In eight ounces of water. Von may 
leave the print in this mixture till it bag 
become the desired tint of hrown, after 
wliieli thoroughly wash the print and allow 
It to dry slowly. 



HOW TO BUILD A STOCK CART. 



Any farmer ran make bis own stock cart 
after the manner of the one Rliowu in the 
Illustration and will lind it a great conven- 
ience whether be has much stock or not. 

The cart has a tlfop axle (A) worked 
OTer at 0 blacksmith forge from two di*- 
earded bUSSy axles. It sbould be left 
Standard track widtli and have pieces 1 
ft long inserted near the stubs at each 
end to form the drop. This Is to bring the 

bed nearer tire ground. The bed can be 

made of any lumber about the farm and 

should be just the width to fit into the axle 




A Handy Stock Cart 



and 5 ft. In length, and bolted to tlte axle 
near the middle of the lied. Bolt a cart 
handle on the front and fit the rear With 
two doors and a strong hitch. Mount the 
whole on wheels and, according to a eor- 
respondent of the Ohio Farmer, you will 
have* a "stock chariot" which cannot bo 
surpassed. 

This enrt can be readily Lacked up, when 
mounted upon wheels, to any pen, the rear- 
end dropped to the ground, doors closed 
behind, the cart attached to the rear of any 
other vehicle, and the animaTs transported 
as many miles as desired, with ease. By 



M EC H AN' ICS. 149 

making; the front end-gate and cart han- 
dle detachable, this '•rigging" can be 
wheeled up to Sue rear of a wagon and 
used for a ."hute In loading hogs or sheep. 



DEVICE FOR TRUING COLLECTOR RINGS. 



The machine shown In the sketch was 
fitted up by a correspondent of the Engineer, 
for truing up badly worn cast-iron rings on 




Machine for Truing- Collector Rlnga 



a E. compensated revolving field alter- 
nator, lie describes its operation as follows: 
The emery wheel Is passed across the rings 
while the machine is running slowly. The 
wheel Is run at a speed of 3000 revolutions 
per minute by a small motor. It puts the 
rings in fine shape and saves taking the 
head to ft machine shop. Then, too, while 
turning the ring?* they are liable to get out 
of place. Strips bolted in where the hrush- 
liohler is taken oiT and the rig damped lo 
the bolt by two screws, the bottom of the 
casting being Split lo insure a light grip, 
will serve the purpose. 



Very few people can draw two different 
pictures .simultaneously! but an English- 
man, Sir Edward bandscer, recently proved 
that he could. With the right hand he 
drew the profile of a stag's head with :uit- 
ler*, complete, while with the left he drew 
a horse's head. One drawing was ns good 
as the other and the acts of draftsmanship 

did not alternate. 
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Tables Showing the Percentage of Cotton, by 
Weight, on Magnet Wires of Various Sizes 



These Valuable Tables, Which We Have Not Seen Anywhere 
in Print, are Contributed by W. S. Holmes 



KKCTA NG 1' I. A R WIRES. 



Sllinl* WoilKll. 



BI». Per CI. 

.225 x .021$ 0175 

.232 X .020 022 

.240 x ."7". oil 

.250 x .075 Oil 

.200 X .004 OUG 

.270 x .070 0XU 

JftO x .002 0105 

.280 x .005 007 

.800 X .0X0 OHO 

.300 X .110 UOOTi 

.:tl<* x .000 OIL" 

.220 x .075 0005 

x .082 cm 

.3211 x .125 0053 

.:«0 x .030 Ott 

jaa x ,iu <*« 

.341* x .045 OH 

£40 x .088. 008 

,:i5n x .oso« 00!) 



SUc. Per ct 

.330 x .090... *.uo« 

.353 x .075 000 

.353 x .120 ow( 

:•*■*) x .igo oo" 

.*t*io x .ior> ows 

.:«m» x .no ooo 

.370 x .oil! .0095 

375 s. 073 OUST. 

.373 x. 000 006 

.:i8o x .iim. oovct 

.300 x .llii 000 

.430 x .113 oOO 

.4.r» s .110 006 

4:t75x .005 000 

•«0 X .080 OUST. 

•400 s ,U>r. 000 

•5625X .0S4.. rxts 

.090 x .110... 0053 

.670 x .052 oil 



81*0. Per Ct. 

.07" x .030 010 

.(•74 x .050 0173 

.000 3; .054 017 

.082 x .050 0178 

.095 x .075 0» 

.100 x .050 013 

.100 x .083 nil 

.100 x .074 013 

.100 s .oso oilS 

,100 x OIK) Oil 

.122 x .01)3 010 

x .0-70 IU2.1 

.123 x .115 OOOS 

.133 x .095 OOOS 

,140 X .503 015 

.200 -x .000 017 

£00 x .042 013 

.200 3 ,070 012 

.215 x .095 012 

515 X .090 008 

Round Wires. 







Per ft. 


Pit ft. 


No. 


Siz.-. 


s. w. 


D. W. 










,010 






I 1 • ■ 1.1 ) INI • 




,011 


-1 ... 


204 


007 




.012 


3 . 


1810... 


008 




.013 


«... 


1620... 


000 


.->-■• 


.OH 






010 


.... • . 


.on; 


S... 


12*3. . . 






.018 


9... 


1144. .. 


013 




.02n 


10. .. 


1010... 


012 




.022 


11... 








.024 
.027 


12... 


om... 










018 




.0:10 


14. .. 


0040. 


021 




.033 










.0:17 


10 . 








.(HI 






030 




.04« 


IS... 


.0403... 


033 




1 :.r. 






«*n 




.1 :.i 1 


20... 








.063 


21... 


0285... 


1)40 




.0711 






041 














.00 1 


24... 


. . . ■ ■ 1 . .OJll I... 


........ SI 




.007 
ion 






■ < . • • • 


20... 


Oi:*... 


ess 




.11.1 


27. .. 




000 




.133 


2S. . . 


0120. . . 


072 




.153 


29... 




1*7 




.100 



Size. S. W. D. W. 

F<t«'1. Pi'rct. 
,'in 0100 Ol'i 210 

31 0O80 Oil 220 

83 0080 123 2GU 

■■13 0071 150 ftCQ 

34 0068 170 340 



Square Wire*. 



Per ct Per ct 

sin--. s. w, p. w. 

x. .008 030 

.0G4 .v .004 016 OQfl 

.073 x "7.". 015 

l>72 x .1172 013 

.Ol 7 X ,0|| KIM , ■ 1 . 1 >U«>3 

.061 x .061 023 

.085. x .OH.". 012 

.0!t(>7 x .<«M»7 021 

x .nos nil 

.103 X .10** . 4 . .14 > ■! Illl.llll Oil 

.1144 X .1144 010 

.120 5 .120 QQ8 

.121 x .121 .008 017 

.128 x .12* 010 

.133 X .135 018 

.143 x .143 013 

.103 x .102 014 

.187 x .187 013 

.105 x .103 01" 

..123 X .325 010 
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RECTA XGU I. A II WIRES. 



Size. 
.034 x 
.(102 x 
.11)1) X 
.100 x 
.100 x 

.104 X 
.110 x 
.120 x 
.122 x 
.125 x 
.125 x 
.125 X 
-WO x 
.130 x 
.131 X 
.141 x 
.141 X 
.145 X 
.145 x 
.150 x 
.150 x 
.150 X 
J50 x 
.155 x 
,138 x 
.1<H> x 

.1» X 

.102 x 
.170- x 
.170 x 
.170 x 
.170 x 

.175 x 

.175 x 

.170 x 

.178 x 

.180 x 

.180 x 

.180 x 

.183 x 

.183 x 

.185 x 

.185 x 

187 x 

.100 x 

.11)0 X 

,192 x 

500 x 

2on x 

.21* » x 



DuubU* Wouml. 

ppr ct 

.071 020. 

.071 023 

.050 032 

.003 028 

.085 -"21 

.001 ICO 

.000 010 

.050 an 

.106 "13 

.010.... "34 

.075 023 

.005 010 

.070 QBS 

.100 <£" 

Mi "2i 

.109 OH 

.005- "18 

.110 016 

.12S 013 

.033 mm 

.040 030 

.100 MM 

.lio 018 

Ma o2ii 

.112.. ....015 

.100 018 

.11(1 oifl 

• 12T 015 

.OOlt 024 

.076 020 

•OSHI 020 

.100 "i(t 

.076 POO 

.100 018 

.130.. 0141 

.157 OH 

.040 020 

.045 023 



.080. - . 







01!1 



.077 020 

.070 020 

.000 010 

.12.- on 

.050 027 

.000 "27 

.11-- 013 

.0S7 "10 

.020 on 

.033 032 

.080 018 



Size. 
J30Q x 
.200 x 
.200 X 
.210 x 
.210 x 
.210 X 
.215 X 
213 X 
.215 X 
.218 x 
520 
.220 

.2211 
.220 
220 
.220 
.220 

.225 
.225 

.230 

.2:12 

.232 

.232 

.235 X 
.235 

.240 
.250 
,25o 

*Bfl 

.2.-0 

.230 

.2-511 
.200 
.260 
.200 
.200 
.205 
.270 
.2^75 

2f ■ 

.280 
.280 
.280 

.2-Kil 
.2*2 

.200 

.2! "I 

.208 

.:hh» 



.OWi. 

.105 

.120 

."70 

.125 -. 

.155 

.0*5 

.108 

•MO 

.107. 

.045 

.070 

.005 

.115 

.120 

.125 

,103 

.022 



PerCt. 
....010 
. . . .01S 
. . . .015 

022 

014 

Oil 

010 

015 

013 

010 



.11-2.1 
.055 
.100 
132 



x 
x 
X 

X 
X 
X 
X 
X 
X 

s 

\ 

X 

s 

X 

X 
X 
X 

3 
X 
X 
X 

X . 
X 

■ 



022 

018 

015 

014 

01.1 

0090 

031 

Olfl 

027 

010 

I '13 

Oil 

.180 ..Oil 

.075 019 

.085 018 

<00S "17 

.050 021 

.002 ..021 

.OftO 035 

.000 031 

.003 017 

.005. "IT 

.100 015 



.125. . . 
.040... 
.000... 
.100. .. 
.185... 
.090. ■ . 
.110... 

.( 134 .. . 
.080. - - 
.115... 

.120. .. 
.180. . . 

.003. 
052. 
.084. 
.115. 
.050. 
.055. 
.«8n. 
.100. 
.107. 




01 1 

030 

.021 

017 

.,.«» 

"10 

018 

. . .032 
. . .020 
. ..014 
. . .014 
...012 
. .020 
.. .026 
.010 
...014 
. . .02* 
, . .026 
. . .(HO 
...014 
..nil 



......... r --. . 



........ 



TO BLACKEN BRASS 



Sixe. P« ct 

.300 x .110 014 

.900 s .115 014 

.300 x .120 ....014 

.3.n. x .140 Oil 

.310 x .040 023 

.310 x ,000 022 

.310 x .120 013 

.320 x .103 015 

.825 x .100 Oil 

£40 x .040.... 025 

.340 x .050 023 

.340 x .000 022 

.340 x ,080 010 

.31(1 x .00:' 010 

.340 x .100 014 

.340 x .125 013 

.340 x .175 000 

.345 x .100 014 

.350 x ,1U*> 014 

.350 x .130 Oil 

.300 x .0S5. 01S 

.305 X .132 Oil 

.370 x .072 010 

.370 x ,100 .................. .014 

.370 x .140... Olo 

.370 x .25o 008 

.375 x .070 010 

.375 x 400 015 

.3X0 x .034 035 

.400 x .020 038 

.400 x .070... 010 

.401 i x ,08.* • MiMiiTiiiiiiiiii 018 

.4041 x .090 015 

.400 x .110 014 

.400 x .115 013 

.400 x .140 010 

.415 x .055 026 

.420 x .095.. 013 

.420 x .125 Oil 

450 x .120 012 

455 i .024 060 

.400 x .070 010 

175 x .100 013 

.500 x .000 015 

.500 x .005 013 

.000 x .100 013 

.500 x .110 012 

.000 x .120 012 

.520 x .060 021 

.535 x .08.5 01B 

.340 x .125 Oil 

.860 x .100 013 

.003 x .100 013 

•WO ^ .I2n on 

.575 x ,M3.. 012 

.050 x .105 012 

WIRE SOLDER. 



A— Kltrote of sliver. 120 grains: writer, 5 
ounces; ll-Kitrnte of cupper. 120 grain*; 
water, 5 minces. Mix in equal quantities 
sufficient to cover the pb-ce or metal whLrh 
has to be blackened. Cleanse the brass of 
all grease in hot soda water ami (lip Id the 
above solution, then heat it In an oven un- 
til black enough. 



Tin. one pari: loud, one port: bismuth, 
one half port. Melt Together and pour 
through a perforated dish onto a stone or 
metal slali. moving the dish along 08 the 
solder runs through and cools. Pome prefer 
to use ;i funnel with a tine or 1 flee Instead 
of the perforated dish in pouring the solder 
OS slob. 
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MECHANICS FOR YOUNG AMERICA 



HOW TO MAKE A MINIATURE WINDMILL. 



By A. Sheldon Pemioyer.. 



The following description is how a minia- 
ture wind mill W08 made, which gave con- 
sldernUlo power for Hs size, even In a light 

breeze, Hs smaller parts, such as blades 

and pulleys, were constructed of 1-hich 
sugar pine on account of lis softness. 

The eight blades were made from pieces 
lxl | >.xl2 inches. Two opposite edges were 
cut away until tlie blade was about % inch 
in thickness. Two turtles were left uncut 



keying the 5-inch pulley F. to shaft (G, Pig. 
1) which extended to the ground. The 2fa 
iiuli pulley, I. Fig. t, was keyed to shaft 
C, as shown in Flgr. 4. The wire L was put 
through the hole in the axle and the two 
ends curved so as to pass through the two 
holes In the pulley, after which they were 
given a final Iieiin* to Keep the pulley in 
place. The method by which the shaft G 
was kepi from working forward is shown 
In Fig. 5. M, the washe., intervened lie- 
Iween i lie hearing block and the wire N, 
which was passed through the axle and then 
dent to prevent its falling out. Two wash- 



Fig.6 
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at the huh cud. They were then nailed to 

the circular face plate A. Ftp;, l, which was 

G inches in diameter and 1 inch thick. The 
Center of the hub was lengthened by the 
wooden disk B, Fig. 1, which was nailed to 
the face plate. The shaft C. Fig. 1. was 
Vi-lneh iron pod, 2 feet long, and turned in 
the beatings detailed in Fig. 2. -I was i\ 
nut from a wagon bolt and was placed in 
the bearing to Insure easy running. The 
befitiiUE blocks were. 3 Inches wide. 1 inch 

thick and 3 Indies high without the upper 

half. "Both hearings were made In this 
manner. 

Shaft C was keyed to the huh of the 
wheel, by the method shown in Fig. 3. K, 
u staple, held! the shaft from revolving in 
the hub. This method was also applied ill 



ers were placed on shaft C, between the 
forward hearing and the hub of the wheel 
to lessen the friction. 

The bed plate I), Kip:. 1. was 2 feet long, 3 
inches wide and 1 Inch thick and was 
tapered from the rear bearing to the slot 
In which the fan E was nailed. This fan 
was made of V 4 -ineh pine 18 x 12 inches and 
WHS cut the shape shown. 

The two small htm pulleys with screw 
bases, II, Fig. 1, were obtained for a small 
sum from a hardware dealer. Their diame- 
ter was 1^ Inches. The belt which trans- 
ferred the power from shaft C to shaft CJ 
was top string, with n section of rubher in 
it to take up alack. To prevent it from slip- 
ping on the two wooden pulleys a rubber 
band was pluccri in the grooves of each. 
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The point for the swivel bearing was de- 
termined by balancing tile bed plate, with 

nit parts lit place, across the thin edge of 

n Imard. There a ^-thell liole was bored 
in which shaft G turned. To lessen the fric- 
tion here, washers were placed under pulley 
F. The swivel bearing, was inaile from two 
lids of baking powder cans. A section was 
cut out of one to permit its being enlarged 
enough to admit the other. The smaller 
one, O, Fig. 6, »vas nailed top dmvn, with 
the sharp edge to the underside of the bed 
pliite. so that the VHnch hole for shaft G 
was in the center. The other lid, (I, was 
tacked, top down also, in the center of the 
hoard P» with brass headed furniture tacks, 
R, Fig. 6, which acted as a smooth surface 
for the other tin to revolve upon. Holes 
for shaft G were cut through both lids. 
Shaft 0 was but y t liicli In diameter, but 
to keep It from rubbing against the hoard 
P. a !i.-inch hole was Wed for It. through 

the latter. 

The tower was made of four lxl inch 
strips, 25 feet long. They <-on verged from 
points on the ground forming an 8-foot 
square to the board P at the top of the 
tower. This board was 12 Inches square 
and the earners were notched to admit the 
strips as shown, Fig. 1. Laths were nailed 
diagonally between th(? strips to strengthen 
the tow'er laterally. Each strip was 
screwed to n stake ID the groxmd so that 
by disconnecting; two of them the other two 
could be used as hinges and the tower could 
t>e tipped over and lowered to the ground, 
as, for Instance, when the windmill needed 
oiling. Hearings for shaft f! were placed 5 
feet apart in the tower. The power wiw 
put to various uses. 



HOW TO BUILD AN ICE BOAT. 



The season of the ice boat lias arrived 
and this exciting sport is each year be- 
coming more popular. Any one with even 
small experience In using tools can con- 
struct such a craft, and the pleasure many 
times repays the effort. One of the easiest 
ice boats to build is deserlbed in Sail and 
Sweep for November, as follows: 

Take two pieces of wood 2x6. one 6 feet 
and the other 8- feet long. At each end of 
the 6-foot piece and at right angles to it, 
bolt a piece of hardwood 2x4x12 inches. 
Round off the lower edge of each piece to 
fit an old skate. Have a blacksmith bore 
holes through the top of the skates and 
screw one of them to each of the pieces of 
hardwood. These skates must be exactly 
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parallel or there will be trouble the first 
time the craft is used. 

Over the middle of the 6-foot piece and 
at right angles to it, bolt the 8-foot plank, 
leaving one foot projecting as in Fig. 1. 

The rudder skate is fastened to it piece 
of hardwood 2x2x12 inches as the runners 
were fastened. This piece should he mor- 
tised 3x3x4 inches in the top before the 
skate is put on. Figure 2 shows the rud- 
der post 

A piece of hardwood 1x6x6 inches should 
be screwed to the under side of the S-foot 
plank at the end with the grain running 
crosswise. Through this bore a hole 1% 
inches in diameter in order that the rudder 
post may fit nicely. The tiller, Fig. 3, 
should be of hardwood, and alwnit 8 inches 
long. 

To the under side of the S-foot plank 




Plan of loe Boat 
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bolt a piece of timber 2x4x22 inches in Lin. Run the seam on a machine, put a 

front of the rudder block, and to this cross- stout cord in the hem ami make loops nt 

piece and the 6-foot plank BttU 8-Inch the comers. 

boards to make the platform, Figure b' shows the way of rigging the 

The spar should he 9 feet long and 2V> gaff to the spar. Figure 7 shows the 

inches in diameter at the base, tapering to method of erotchhig the main boom and 




an Inch and a half at the top. This fits in Fig. 8 a reef point knot, which may rorae 

the square hole. Fig. 1. The horn should In hancly in heavy winds, 

he BVj feet long, 2x3 at the butt and 1 inch Make your runnel's as long as possible, 

at the end. and if a blacksmith will make an iron or 

Figure 4 gives the shape ami dimensions steel runner for you, so much the better 

of the mainsail which can lie made of mus- will be your l>ont. 



Telegram From New York to Chicago Travels 

24.000 Miles 



Who Can Toll How Long This Meftftage Was in Going from Its 

Starting Point to Its Destination? 



During the first terrific storm of the sea- 
son which swept the East and cut off all 
communication between New York and 
western points, a little message, two words 
only, was Bent from the New York stock 
exchange to La Salic St., Chicago, by a new 
route, to be sure, but otic which was won- 
derful in that every section of It was equal 
to the emergency. The message, '"Mar- 
ket higher," first crossed the Atlantic 
from New York to London by cable, 
was wired to Suez, sent to Bombay, hurried 
to Hong-Kong and then to Yokohama, was 



aura in cabled under a mighty ocean, this 
time the Pacific, via Honolulu to San Fran- 
Cisco, where the telegraph again took up its 
brief story and rushed it on to Chicago. By 
the same route the answer, "Give us some- 
thing," was sent back. And on the two lit- 
tle messages there was more than $50 cable 
lolls. 

The message left the Xew York stock ex- 
change at just 10 a. m. and arrived at La- 
Salle street, Chicago, nt 11:45 a. m, Al- 
lowing for differences in time, how much 
time did its trip occupy? 
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ORNAMENTAL METAL GUARDS FOR 
OPEN FIREPLACES AND HOW 
TO MAKE THEM. 



The making of metal lire grate fronts has 
proveu to be a very Interesting &nd profit- 
able occupation for buys in recent times. 
Not long ago it was sufficient for the ingen- 
ious youth to turn out juvenile windmills, 
toy houses and various little kniekkuacks 
for amusement. The modern lad wants more 
than this. He desires to turn some of Ids 
product Into cash. Therefore we present 
some of the patterns of fire grates which 

hoys bare made and can make again from 

scrap iron, with few tools and devices, and 
find a ready market for the same as soon 
as they are made. Fig. 1 is n sketch of a 
form of fire prate liar or front that is con- 
structed with a scries of circles of strip 
metal. The best way Is to go to the hard- 
ware store or iron dealers and buy a quan- 
tity of 54-inch, %-ineh and %-inch iron, 
about an % to g-16-lncfe thick. In fact, 1-16- 
ineh metal would do in many cases where 
the parts are worked out small in size. The 
%-luch metal is very strong. Then after 
getting the supply of strip metal In stock, 
procure the usual type of metal worker's 
hammer, a cheap anvil, a 9 -pound vise, a 
cold chisel, a file or two, and a round piece 
of shaft Iron, about 3 inches diameter and 2 
to Z feet long. This piece of Iron Is repre- 
sented at B, Fie- 2. 

The Iron is held in position by means of 
the straps of metnl 0. C\ which are bent 
over the shaft tightly and grip the board 
base with set or lag screws as shown. The 
wooden base should be nlvout 2 inches thick 
and large enough to make a good support 
for the iron shaft. The process of bending 
the rings in this way Is as shown. The piece 
of strip iron is grasped at D. Then with the 
hammer the iron Is gradually worked cold 
about the mandrel as at K until the perfect 
form is acquired. After the form Is fin- 
ished, the strip at the terminus of the ring 
Is cut off. In order to get n steady base 
the wooden part may be bolted to a bench. 
In Fig. 3 is shown the method of clipping 
off the completed ring. The cold chisel is 
held upright, and by delivering several 

blows with the hammer upon the same, the 

point is caused to chip through the metal 
and release She ring. The shaft or mandrel 
Is marked (1. The cold chisel Is Indicated at 
I nnd the position where the hand grasps 
the strip is at H. The final operation in 



shaping the ring is by driving the protrud- 
ing cut, lip down, to the common level of 
the opposite point, thus giving us the fin- 
ished ring with the lips closed on the 
mandrel as at J, Fig. 4. These rings can be 
turned out in this way very speedily. The 
next operation involves the process of unit- 
ing the rings in the plan to shape the de- 
sign. The design work is often worked out 
ahead nnd followed. Some become so 
proficient that they can develop a design as 
they proceed. 




Fig. 1 is a design of grate front used for 
various purposes In connection with grate 
fires. The series of rings are united by n 
rivet between ench at the joining point. 
With thin metal the holes can be punched 
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with an iron punch and hammer on an anvil 
where there is a hok' to receive the point of 

the punch after the punch penetrates ilie 

metal For the heavier Tonus of metal a 
drill is necessary. A metal drill and brace 

can be purchased very cheaply for this 

work. After drilling the holes, the parts 
are erected and tlie rivets inserted and 
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headed up as each addition Is made. Thus 
the series of rings are united and then the 
side pieces arc similarly riveted. The 
points at the top are then worked out aud 
joined oa. These points are filed down to the 
necessary taper after Hie union Is effected. 
The finishing work involves smoothing 

rough places with n file and painting. 

Asphaltum makes a good black finish. Some 
of the best designs of grates are bronzed. 



Some are silvered. The different designs 
are finished as desired by customers. 

Flft 5 is another design of grate In which 

the process of shaping the rings Is like 
that in the first design. There are some 

hair circles in this pattern and these ure 

framed by shaping the same about the 
mandrel with the hammer. In order to get 
the shoulders close and the circle complete 

it is necessary to heat the metal A coke 

lire can be made In a hole In the 
ground. Then procure a tin blowpipe 
and blow the Annie against the metal 
at the point to be bent. This metal will 
become red hot very soon, and can bo bent 

readily against the anvil and the circular 

form. Let the metal cool off on the ground 
after heating. Fig. 6 Is another design 
wliieh can be wroughi out. The middle ad- 
justment is wire screen work which may 
be bought at a hardware store and set into 
the position shown. Fig. 7 shows a chip- 
ping off device useful In connection with 
this work. Metal chfppers can be bought 
at any tool store. The chipper is placed in 
the jaws of the vise as at K, and secured 
there The strip of metal in process of cut- 
ting is marked M. The hammer head is 
caused to strike the metal just over the 
cutting edge of the chipper. The quick, 
hard blow causes the cutting edge to pene- 
trate far enough to sever the piece. Bend- 
ing cold with n woodeu form is done as in 
Fig. 8. The wooden form is marked 1* aud 
Is about 8 inches wide and 7 inches high, 
forming u one-sided oval shape. There Is a 
pin R set into the base board of the oval 
form anil the strip of metal for bending Is 
grasped at S and the other end is inserted 

back of the pin K. By applying pressure, 

the strip or metal is bent to the form. 

Fig. 9 shows tiie hour-glass wood bend- 
ing form, made by selecting a piece of hard 
wood block, about 6 inches square and 
boring through with an Inch bit. Then the 
hole is shaped hour-glass like. The view Is 
a sectional one, The block is placed in n 
vise and the strip for bending is inserted 
as nt T. 

The strip of metal Is grasped at W and 
can be bent to various forms by exerting 
pressure. Fig. 10 is another type of fire- 
place front, constructed by uniting the 
shaped metal pieces. In fact an almost 
endless variety of designs can be wrought 
out after the start Is once made. A good 
way to figure the price on the gratp is to 
add up the costs of the parts and charge 
abont 12 cents per hour for the work. 
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That Strangers May Know 

I Offer a Dollar's Worth Free 




I know of 'a remedy for certain forms of illness 
that brings the utmost reSief that medicine can. 
I am so sure of it that to any ailing one who has 
not tried it, I will willingly give a full dollar's 

worth tree to test. 

My offer is born of Confidence unlimited. I 
ask no deposit — no promise. There is nothing to 
pay, either now or later. The dollar bottle is free. 

Mine is no ordinary remedy. It represents* 
thirty years of experiment— thirty years at bed- 
sides—in laboratories— at hospitals. Thirty years 
of the richest experience a physician can have. I 
tell below wherein my remedy driers, radically, 
from other medicines. 

My offer is as broad as humanity itself. For 
sickness knows no distinction in its ravages. And 
the restless patient on a downy couch is no more 
welcome than the wasting sufferer "who frets 
through the Jagging hours m a dismal hovel. 

I want no reference— no security. The poor 
have the same opportunity as the rich.— To, one 
and all I say "Merely write and ask." I will 
fend you an order on your druggist. lie will give 
you free, the full dollar package. 



Inside Nervesf 

Only one out of every 98 has perfect 
health. Of the 97 sick ones, some arc 
bed-ridden, some are half sick, and 
some are only dull and listless. But 
most of the sickness comes from a enm- 
Bran cause. The nerves are weak. Not 
the nerves rou ordinarily think about 
—not the nerves th a t govern joui move- 
ments and your thoughts. 

But the nerves that, ungufded and 
unknown, bight -and day* keep your 
heart hi motion— control your digestive 
apparatus— regulate your liver— oper- 
ate your kidneys. 

These are thft nerve* that wear cut 
and break down. 

It does no- (rood to treat the ailing or- 
gan—the irregular heart— the disor- 
dered liver — the rebellious stomach — 
the deranged kidneys. They are hot to 
blame. But go back to the nerves that 
control them. There you will line! the 
seat of the trouble. 

There Is nothing new about this— 
notliingany physician would dispute. 
Bnt it remained for Dr. Snoop to apply 
thifl knowledge — to put it to practical 
use. Dr. Snoop's Restorative is the 
result of a quarter century of endeavor 
nlong this very line. It does not doeo 
the organ or deaden the pain— but it 
does go at once totbe nerve — the inside 
nerve— the power nerve — and builds it 
up. and strengthens it and makes it 
well. 



Many Ailments-One Cure 

1 haviri called thesc-the inside nerves 
for simplicity's sake. Their u^ual name 
is the "sympathetic" nerves. Physl* 
ciai)9 call them by this name because 
each is in class sympathy with the 
otherc. The result is that when one 
branch is allowed to become impaired, 
the others weaken. That is why »nc 
kind of Mckness leads into another. 
That is why cases become "complica- 
ted." For this, delicate nerve is the 
most sensitive part of the human sys- 
tem. 

Does this not explain to you some of 
the Uncertainties of medicine — is not a 
good reason to your mind why other 
kinds of treatment may have failed? 

Don't you see that THIS is NEW in 
medicine? That this is NOT the mere 
patchwork of a stimulant— the mere 
soothing of anorectic? Don't you see 
that it goes right to the root of the 
trouble and eradicates the cause? 

But I do not ask ypu to take a single 
statement of mfne— I do* not ask you to 
believe a word I say ijntii you have 
tried my medicine iu toUt'owo heme at 
my eipenso absolutely. Could I offer 
you a full dollar's worth free if there 
were any misrepresentation! Could I 
let you go to your drugfrist — whom you 
know— and pick out any bottle he faas 
on his shelves of my medicine were it 
nnt UNIFORMLY helpful? Could I 
AFFORD to do this if I were not rea- 
sonably SUJtE that my medicine will 
help youl 



Simply Wrile M< 



The first free bottle may be enough to" 
effect a cure — but I do not promise that.. 
Nor do I fear a loss of possible profiit if 
it Hoes. For such a test will surely con- 
vince the cured one beyond doubt, or 
disbelief, that every word I say is true. 

The ulTer is open to everyone, every- 
where. But you must write ME for the 
free dollar bottle order. All druggists 
do not grantthe test. I wiUthnodirect 
you to one that does. Re -will pass it 
down to you from his stock as freely as 
though your dollar laid before him. 
Write for the, order today. The offer 
may not remain open. I will send you 
the book you ask for beside. It is free. 
It will help you to understand .your 
case. What more can I do to convince 
you of my interest— of my sincerity? 



For a free 
order for a 
full dollar 
bottle address 
pi. Shoop. 
8x4J5JBBciDe. 
Wis. State 
which book 
you want. 



Book 1 on Dyspepsia. 
Book 2 on the Heirs. 
Rook 3 on the Kidneys, 
Book 4 for Woman. 
Book 5 for Men, 
Book 6 on Rheumatism 



Mild cases, are often cured with one 
or two bottles. For sale at forty thous- 
and drug stores. 



Dr. Shoop's Restorative 
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HISTORY OF IRON WORKING. 

R«»d before the National Railroad Master BUokimllhi' Association by W. W. 

McLellnn, of Denver, Colo.) 



I might theorise on iron from the atom, that we 
cannot see, to the mountains of ore thut rear their 
heads toward the clouds. But this Is not neces- 
sary. Suffice It to bay it Is tue most generally dif- 
fused ore on the carllTs surface. It accommodates; 
Itself lo our wants and desires. It is equally ser- 
viceable In the arts and sciences; in peace nud nor. 
The same ore furnishes the sword for the soldier 

and the plowshnre for the farmer: the anchor Bnd 
chains that enable the navies of the world to ride 

In safety through the heaviest gale: and the mon- 
ster cannon that sends with lightning speed Its 
death-dcnllng messenger of steel to destroy them. 
Without Its use the praises now so universally sung 
of Columbus would never have taken voice. For 
Columbus with nil his will-power and religious en- 
thusiasm would hot have attempted to travel a 
breakless ocean without the aid of a mariner's, com* 
pass, for which no other metal has been found to 




First Iron Furnace in Ohio. 

accomplish what its almost living, nwvlng ringer of 
Iron bus done. .And the most distinguished scien- 
tist* MJ tluit It Is the only metal that la friendly 
to the human frniiac. And so general has Its use 
become (hat wt? have been for several years the 
largest imers of Iron and steel lu the world, our con- 
sumption per capita averaging 220 lb. for each man. 
woui.'iu nud child la the United States. The history 
of n metal so generally used and of such value 
must be of interest. 

I cannot claim for St an Amerlcau origin. For 
Its early history we- must go bark, to the birthplace 
of the human rare. Asln and the northern parts 
of Africa, near Asia, where Tuhul-Calu. the seventh 
In generation from Adam, we are told In the Book 
of Genesis, was an instrueior of every artlflee.' in 
Iron. 'jr. as we would say nowadays, the first fore- 
man blacksmith. Font this we may reasonably sup- 
pose Ihnt It is here that Iron was ilrst mannfae- 
tured and used for practical purposes. 

The Egyptians, whoso existence an a nation dates, 
from the second generation after Noah, were famil- 
iar with Its mnnufucturc and use. 

Herodotus tells of the Iron tools used In the con- 
struction of the Pyramids. From the ruins of Mem- 
phis and Thebes, cities so old that their origin QU 
b«en lost In the mist of the past have been taken 
from where they must have lulu for 3.000 years 
some of the finest specimens of early Iron to bo 
found In the British museUnl. 

The use of Iron and the art of inouufactnre was 



carried on at a very early day In the southern and 
western portion of Arabia, it Is likely that they 
derived their knowledge from the Egyptians, for the 
ruins of extensive iron works of uudoubtcd Egyptian 
origin were discovered near the wells uf Moses on 
the Peninsula of Slual as late as 1 - ; • Iron wan 

known to the Chaldeans, Babylonians and Assyrians 

•*fiti temporary of the early Egyptians. Chaldean 
inscriptions show that Iron was known to the most 
ancient of Mesopotamia. In the ruins of Ncmca 
many articles of Iron have hern found, together with 
Inscriptions of Its uses. In the British museum 
there Is a sow and pick taken from these ruins. 

The Book: of Job, supposed: to relate tO a period 
between Abraham and Moses, has many references 
10 iron; yes. even to bars of Iron. For many 
years I bad fondly held the hope that the pan was 
eertnluly an Amerlcau invention, but we hud Job 
speaking of it prior to the time of Moses. 

Perhaps Solomon was right when he suld there 
Is nothing new under the sun. After the Israelites 
came into the Promised Land, frenueut mention is 
made of Iron and Its use In agriculture and f'»C 
weapons of war. Those who are conversant with 

Bible history will recollect that In describing the 
armor of Goliath It la said that his spearhead 
weighed flOO shekel* nf Iran (about 111 pounds). 

A ses, saws and burrows of Iron are mentioned in 
the time of David, and axes, hammers nud tools 
of irou lu the reign of Solomon. lu Ecelcslates 

■we read that If the iron be blnnt and he do not 

whet tbe I'dgc, then must he put to more strength. 
"We could not describe a dull chisel better to-day, 
A thousaud years: before Christ, David, prior to 
building the temple, secured iron nails for the 
doors and gates, mid lu his Instructions to Ida sou 
Solomon he says that be had Iron lu abundance. 
While reallxlny Its value, it Is an open question 
whether or not the Israelites were workers of iron, 
for we read that Solomon sent to Hiram. King of 
Tyre, for a man emmlng to work Irou. The Chal- 
deans were famous for the fine Quality of their Iron 
and steel. Herodotus, In the fifth century, before 
Christ, speaks of them as a nation of Irou workers. 
The Persians, long before the Christian era. were 
workers of iron, aud no man could be king wltu 
had not forged and tempered his own weapons of 
war. Iron and steel of a very tine quality arc still 
made In Persia. 

India, at a very early period, was acquainted with 
its manufacture. When Alexander defeated Poras. 
one of the Ponjnh kings, lu the fourth century, be- 
fore the Chiistlnu era. Poras gave him as a ran- 
som thirty pounds of uteri. The steel nt that time 
made 1b unsurpassed to-day. The Damascus blade 
Is, ns It was 1.000 years ago* the equal of the bent 
In the world. That the natives of India excelled 
hi the forcing of Iron, as well ns the working and 
temper! tig of steel. Is easy of proof, for to-day, nt 
the principal gate at the temple of Kartah, near 
Delia, stands a wrought-Bron pillar sixty feet high, 
sixteen feet at the base, and weighing over seven- 
teen tons. An Inscription In Sanskrit assigns Its 
erection to the tenth century before Christ. In the 
ruins of Indian temples have been found wrought- 
Iron beams similar In slsc and iippearance to those 
used In the present day. 

How those people who appear not to have bad 
any of our modern appliances for handling such 
(Continued on page l'H o 
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( Continued tTom page 158.) 
targe bodies of metal could nave "forged them Is a 
question y<-t unsolved. ^ 

The period In whlcli Its manufacture was begun 
In China 1» uncertain, But Puling* the elder, vrbo 
wrote In the rirst contury of th<* Christian era. nays 
that nnne slinll match In poortness the steel that 
cometh from Clilnu. We proudly speak of this as 
tho njro of Iron Jinil stool. And yet, tbrouch Its uso 
prlnelpalty we think Asia, Africa nnd Egypt be- 
came the wealthiest notions of nntiquft.v. But, AS 
they censed to manufacture iron, tln-lr civilization 
.and mnguIuYcnee faded. Egypt, for 2.000 years, 
hns not made Iron, nnd In all Asia and Africa there 
1b probably less Iron and steel uiudv than on ber 
borders twenty-five centuries ago. when Babylon 
wok the glory of kingdoms, the beauty of tho Chal- 
dean excellency, 

Fro.ni Asia tho manufacture of Iron spread to 
Europe Tho first authentic history of the use of 
Iron dates from nliout 776 years before the Chris- 
tian era. But the 'poetry, fables and mythology of 
the Greeks have transmitted to us many references 
to Iron long prior to this dflte. 

It wns claimed that tho burning of the forests 
on Mount Ida. In Creta, accidentally communicated 
to the inhabitants the art of obtaining Iron from 
the native ores. This, like the story of Vulcunbie 
and his famous forges on the Island of Lemanus, 
may be fabulous, but the metal was so vnlunbl" 
that the people ascribed Its manufacture to the 
gods. 

Tho poems of Homor. elnlnird to hnve been writ- 
ten prior to the era of authentic Grecian history, 
make frequent mention of Iron, and the art of 
hardening and tempering Is fully described In ref- 
erence to the plunging of Ulysses' fire-brand Into 
the eyes of Polyphemus, an act likened to that of 



the smith who plunges the loud, hissing axe Into 
cold water to temper It, and add, "For hence !t» 
the strength of Iron" But it must have been com- 
paratively scarce and vuluabie. For nt the cele- 
brated games of the Greeks we read that Achillea 
In an address to the competitors, holding a pleee 
of Iron In his baud, says: 

"Stand forth who ere will for Ibis contend, and 

If broad fields and riches be bis. this mass will last 

him many years. The man who tends bis iWk or 
guides his plow need not be sent to town for Iron, 
he will hare It here." 

At a later date "Lycurgus" allowed nothing; hut 
bars of Iron to pass for money. Shortly after this 
they worked the iron bars up Into unolta. and he 
who In the games lost his quoits lost hie fortune. 

During the time of "SophncleB," about four and 
one-half centurion before Christ, tho Greek* turned 
their knowledge of the working of iron and steel to 
tho farcins of weapon* of war, notably the sword, 
and we are told that the father of Demosthenes, 
the greatest of Grecian orators, was n blacksmith 
who made swords. 

About this time the Mediterranean country had 
discarded the bronze weapons nnd adopted steel. 
During the nest 100 years greflt strides must hnve 
been made In the nse of Iron, for In El description 
of one of the war ships bailt by Archimedes for 
King Helro of Syracuse, we arc told that to earn 
of the throe masts were attached engines which 
darted Iron bars nnd iiiossps of lead against the 
enemy. The sides of the ship bristled with Iron 
spikes, and of the* twelve anchors, eight wore Iron. 
The Greeks were great teachers, nnd the early Ro- 
mans were omonx her pupils. M'e read t but In 
one of the early vara between the Romans and 
the Ktruscuns. munug the conditions exacted by the 
victorious Etruscan king was prohibiting the 
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HJIff E lUll AH I U*C rUn A DUOQ I I gy At any pncA. ca.ll Tour nMtrhbor'a attention to this amiouncunii'ni. Don't buy any 

kind of a baggy until offer you cut Lola *d. out and «nd to H and got tho FOUR Bl© FREE CATALOGUES, the most liberal offer, the totj 

ff^&^m^SSST^SS SEARS, ROEBUCK & CO.* ChicagOv HI. 




161 



RuiiiM from using Iron except for agricultural pur- 

|>M>-f>. 

As lflte as 300 yenrs. before Christ, when Rome 
was about to be ransomed by the GhuIk by 11 lnrg*' 
payment of gold. Cnmeleons, the dictator, de- 
manded. Raying that Rome Hliould be ransomc<l with 
lrt>n nnd not wllu gold. Were he living In thtf west 
oi* smith to-dtiy we would be safe Id claiming tbat 
he would favor the free and unlimited coinage of 
silver at u mil" of Ifl to 1. 

The Romans, In extending the arts of their ad- 
vanced civilisation, gave special encouragement to 
tlu- makini; of Iron and steel, Spain, that for 2uu 
years past has boon staggering biirfewanl trader 
her load of debt and supeinUtlon, was, during the 
time she manufactured Iron, the strongest and 
hauffhtleHt quoeti annmR the luillons. 

Toledo was fnnioua for its nw*>rd.s prior to Its 
oeeuputloti by the Ruuiatis. The iron indiiHtry of 
Spain was the flrst In the world, and for some hun- 
dreds of yearn after the Remans obtained n foot- 
hold, Its prominence survived the downfall of the 
Roman power and flourished under the subsequent 
rule of the Visigoths. 

The Moors, who became masters of the greater 
part of Spain at the beginning of the eighth cen- 
tury of the Christian era, were noted manufai-'turera 
of Iron aod their workmen were eagerly sought afler 
by Franco and Germany. 

France made slow progress In the making of Iron, 
perhaps owing to the fact that her ores were poor 
In comparison with those of Spain, near by. 

Iron was used nt n very early date In Britannia, 
for Julius Caesar, hi speaking of the Inhabitants of 
the southern part of Britannia, sa.vn their nurlinr* 
wore fnstened with Iron chains, and that the 
benches of these vessels, mi which the rowers sat. 
were fastened with Iron spikes of the thickness of 
a man's thumb. 

When William, the Norman, Invaded England hn 
was accompanied by many men who were armorers 
and skilled workers In Iron. 

The Germans were a little late In adopting Iron 
for weapons of war, and at a time when other na- 
tions rt'ullxed Its value, our Germau friends, like 
whig of our friends of the present day. went to 
*mttle with a wooden club. However, she Is no 
longer alow. 

The iron Industry In Sweden existed as early a.s 
the thirteenth century, at which date one of the 
KnudKons was B noted Iron worker. 

In ItiiHsIa we drst hear of It In 1500. at which 
time the English obtained the privilege of seeking 
for and smelting Iron ores on coudltlon that they 
should teach the Russians the art of working the 
litet.iL They were apt scholars for many year-*. 
They have produced a sheet Iron considered superior 
to that made by any other nation. 

The manufacturing of Iron by the Britain* prior 
to the Roman Invasion Is in dnubt, but the Romans 
during their occupancy increased it. Large heaps 
of cinders, old the Roman era, have been found 
In ninny parts of England, once occupied by the 
Romans. But It must hiive made alow progress, 
for In 131" the Scotch would start out on a preda- 
tory expedition to steal Iron, as their descendants 
would start out some hundred years later to steal 
cattle. In both cases they were generally success- 
ful. 

Smllfs says England owes much to Iron workers. 
In Anglo-Saxon times they were treated as officers 
of the highest rank; their persons were protected by 
a double penalty. He who killed an iron worker 
was first hung and then quartered. I am afraid 
that with the knowledge some of you have of Iron 
workers you mny think such punishment n little 
severe. William the Conqueror was their especial 
patron, he going so far as to say that the battle 
of Hastings was won with the good swords they 
lind made him. 

(Continued on page 102..) 
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Don't Btxy Any Engine 

until you b»ve fullx In weati (rated the merits of 
this excellent "Little Giant," Wo can Mtlarr 
yon at a lavint or one-quartor. WHITE TO- 
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in all sizes from M to J 00 torse power, 
both new and second hand, aU guar- 
anteed. Small factory equipments out 
specialty. 

NO ONE 

Can sell you a first-class machine for 
less money. We repair all makes. 
Send us your inquiries. 
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IGNITION TROUBLES 

DURO BATTERIES ARE THE MOST 
DURABLE, COMPACT and EFFICIENT 

The Only War of Obtaining: a Mlleae« Ouamntee 

Chicago Battery Co. 

1421 Michigan Avenue, Chicago 



During the latter part of the fourteenth and dur- 
ing the fifteenth century, the wrought-lron work 
produced surpasses In beauty of design and elegance 
»>f finish anything; -of the present day. 

Previous to 1746 charcoal bud been universally 
employed in making Iron, but at this date the first 
coke furnace was built In England, "With the adopt- 
ing of coke from mineral conl for smelting ore, com- 
menced the wonderful progress that has been going 
on for 150 years past. Perhaps the most Important 
matter of the eighteenth century was the attention 
paid to machinery as a substitute for hand labor. 
England, quick to appreciate ihe value of labor- 
saving machinery, very soon took first place as the 
chief manufacturing nation of the world. An Amer- 
ican writer says to Eugland and Scotland la tile 
world Indebted for the Inventions that gave fresh 
impetus to the making of Iron In the eighteenth 
century. Darby. Sin en ton and Cort were English- 
men. Watt a Scotchman. 

And It Is further Indebted to the same countries 
for moat cif the Inventions of the present century 
that have cheapened iron and made steel almost 
universal. Stephenson, the Englishman, Improved 
the locomotive In 1815. In 1825 the first passenger 
railroad was opened in England. Stephenson's loco- 
motive pulling the train, NeUson, n Scotchman, 
Invented the hot blast; .Nasmyth, the steam ham- 
mers, «nd Bessemer, the Englishman. Invented the 
process that bear* his name, end which Ss to-day 
the flower of meteorological achievements. 

We will now In n hurried manner sketch the 
history of Iron In the United States. 

North Carolina first gave to Europeans the knowl- 
edge that iron ore existed wlthlu the limits of the 
new world. The discovery waft made In 1585 by 
Ralph Lane, the leader of that first expedition that 
attempted to plant an English settlement on the 
Atlantic coast. The historian of the expedition 
■syas "We. found near the water side the ground to 
he rocky, which, on examination by a mineral man, 
was found to hold rich Iron ore." 

No- attempt was made to utilize the discovery 
and Iron hnd been made In ninny of the other col- 
onies before It was first made In North Carolina. 

Ou the 10th day of April, lfl«8. a ship owned by 
the Virginia Company of London, commanded bv 
Captain Christopher Newport, sailed from James- 
town. She was loaded with sassafras, cedar posts, 
walnut logs and "cause of joy to the world," the 
balance of her eargo was iron ore. Forty days after 
Bhe arrived In England, where the ore was smelted 
and the product, seventeen tons, was gold at £4 per 
ton to the East India Company and bv them 
shipped to India. Is It not a little strange that the 
first iron produced from the ore of the new world 
should have been sent to almost the first place In 
the old world where Its history commenced? 

A few years later. In 1619. the Virginia Company 
of London sent John Beverley with a number of 
skilled workmen to Virginia to erect iron works 
and develop the ore deposit*. They were ready to 
start up when, on the 22d of March. 1022. the In- 
dian mitssncrc took place. Beverley and his com- 
panions were all killed, the works were destroyed 
and thus ended disastrously the first attempt to 
make Iron In America. It was not until the eight- 
eenth century that Virginia fulfilled the expectation 
entertained of It* Iron producing capacities by the 
enterprising, but foiled, Virginia Company of Lon- 
don. 

Near the present city of Lynn. Mass., them the 
Province of Massachusetts Bay. In 16M. were es- 
tablished the first successful Iron works in the new 
world. Governor Winthrop was a leading spirt in the 
enterprise. Their capacity was about a ton a day 
But owing to an overflow from their dams and a 
fear on the part of the s-ttlers thnt they would 
cause a scarcity of timber, the company was Involved 
In frequent litigation. So that Instead of drawing 
out Iron for the country's use. there was hammered 

out nothing but lawsuits, which eventually caused 
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them to cease work. So thus again ended fu flnnii- 
ehil failure the efforts of the second London Com- 
pany lo make Iron In America. Before leaving this 
pioneer let me nay ihut the first Iron casting made 
lii i he new world wan made nt thin furnace. It nns 
a smull Iron pot, but capable of holding about a 
("luart. It lins b*en uandwl down as a family heir- 
loom. A few years ago wheu I visited Boston It 
wns on exhibition at the old South Church. 

I am patriotic enough to siiy that I felt more 
pride In drinking water from this old Iron cup, 
handed me by a New England mother, thau I 
would had I drank the rarest wine from the go In! en 
goblet of a king. Two hundred and forty-one years 
ago, October, 1653, the settlers of MnssaehusWt.-: 
Buy had begun to regard themselves as New E in- 
landers. The lenvcm of Independence bad begun Its 
work, for we read that on the first of October. 1862, 
a town meeting was held at Tiiuuton. the result of 
which was the starting of the Bnyban Blmnnry. 
afterward, well known as the Leonard Iron works, 
which were so well managed that In 1865. or for a 
period of 200 years, they were still in surcewful 
operation, and conducted by the descendants of the 
original owners. I am sorry to Bay that now these 
works, the oldest Iron works of the new world, ore 
lu a dilapidated condition. 

I think Of them as a shrine where the Iron work- 
ers of America, and, In fact, all good cltlnens should 
turn, and If they do not worship they should at 
least admire the genius of those noble men who 
successfully blazoned an I rem rood on which ire are 
traveling to national greatness. 



Till-: THOL'BLKU MAN. 



He looked like a man who would be sure to over- 
turn the first plank he enme to If he thought there 
might bo tro-ulilti under It. and his look* probably 
didn't do ultut an Injustice, for he deliberately went 
li^to the smoking car, when there were plenty of 
seats in the coaches. Sitting down hebind a man 
whose head showed hut little above the back of ihe 
seat and who was so busy puffing ut a cigar that 
he had not looked around, the trouble hunter mopped 
hits brow mid looked as If he regarded It a* op 
Insult to him personally that the weather was so 
hot. He apparently bad no Intention of smoking, 
and his expression clearly Indicated that he couldn't 
tpilte understand why the other men In the ear 
bad not put up their pipes and thrown away their 
cigars when he entered. A whiff of vinokc emitted 
by the occupant of the seat In front was wafted 
back, and he screwed up his countenaiire horribly, 
at the- siime time waving his arms as 5f he hnd been 
a windmill. 

A raouivut later there was a further output from 
the man la front, mini the gentlemau with the griev- 
ance gave up trying to be pailcut. 

"Look here." he said, tapping his tormentor — not 
very gently — on the bark of the head, "your smoke 
Is blowing In my face." 

"Is It?" the man lu frout asked, permuting his 
head to roll over on the side, so that hi- eould 
obtain a one-eyed glimpse of the aggrieved person, 
"I wlau It wouldn't," 

He resumed his former comfortable position nod 
went on smoking. Presently auolhen whiff was 
swept backward. 

"Say," protested the one with the unhappy look, 
"your smoke's blowing back here ogntii." 

"If there's a Judge aboard you might get an 
Injunction." 

"Is that the way you answer a gentleman V 

"No." 

"Well, I demand on apology." 
"All right." 

"But It Isu't nil right. Your smoke's blowing lu 
my fnee." 1 

The man In front sat Hp. When be did ho a 
pair t>f broad, strong fthouMerft eflHM Into view, ami 
(Continued en page 104.) 




THE QUINCY HOIST 

IS 10 Cylinder*, Drum Hi 80, I40« 
Bi 10 Cylinders, Drum 34 j Si, taoo 
Bx 10 Cylladeri, Drum 80 x 30, 1820 

YOUR CHOICK; FRICTION OR BKVERSIBUB 

Delivery f_ o. b. Quinoy, Dl., or Chicago 

So discount from above price* 
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Modern. Quirk. Btr»wic. Kfflcient. Just thn thing for 
palllnic uproraor fnramnll BUBI. Got'rmln stock. Order 

one, 

WILLIS SHAW, - - Chicago 
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The American Well Wks. 

AURORA, ILL, U.S.A. 

CHIC A CO, U T. DALLAS. TEX 

For over a quarter of a century have 
been bunding: WELL SINKING ard 
PROSPECTING MACHINERY 
and TOOLS for EOCK and ALLU- 
VIAL, ROTARY and CORING 
WORK of moderate cost, apeedy 
economical in operation, enabling 

large per cent saving Id pay roll and 
pipe Mill. 
This photograph may not Illustrate 

tae style of machine best suited to 

ycur work, but we have one 

hund red other sty les and sizes 
some of which wfU Why 

should we not have your 

orders? 
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pleased old 
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a op y or 

our large 600 page catalogue 
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— rrr„____l<') r-'t nil hardware stock in the. 

■ j -■ ■ " 1 r world at your command. 
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1 J logue. Free to any address. 10 
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"HASTINGS" Compound for Dynamos and Motors 

POCKET SIZE, 60 CENTS 
Money refunded If It don't do the work. This is the only compound sold with a guarantee. 
JAJ. 1~ MEttruS, Jol. Ag«ot, - 45 r><->- St., New York Cit, 



"WE ANALYSE EVERYTHING" 

AT SEASONABLE KATES 

Should yon want to know what la contained Id any 
preparation or product, address 

THE ELLSWORTH UBO RATORIES 

MAX D. SLIMMER. Ph. D. 
337 DEARBORN STREET, - - CHICAGO 



NEW AND SECOND- UAfHIMFDV 
HAND ELECTRICAL MALnllNCKI 

COMPLETE PLANTS INSTALLED. 

Export Electrical Re pa Iron of Armature**, FLeldi and Oom- 
m a La tors. 

ILLINOIS EXECTRICAL MFO. CO. 
1323 S. Adams St. i i i Peoria, Illinois 



LUBRIA 



in place: or 

OIL., USE . . . 

(Tba Water Lubricant) 

A heary oil to bo mlxod with 20 in 25 time* Us bulk of 
cold water for Bortoo. luralaa. M 4c. and Automatic 
Machine w ork. 

Ask for Free Trial Lot. 

rooTCi pierson en. co„ 

80-84 Fulton Mreet, - NEW YORK 




...DYNAMO CASTINGS... 

Seta of Material or Finished Parts 
for the 

FRANKLIN MODEL DYNAMO 
Price 13-50 and np. Will llsht alx 
Sep. lamps. 
Write for UltiBtrRted booklet 8. 

PAR. SELL (SL WEED, 

129-131 Wftst 31st Street. - WW YORK OIY 
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Lirtpricu, f65.ru and up accord- 
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W. F. A Joh n Rarnes Co. 
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FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES :::: 



5HEPARD LATHE CO. 

A131 W. 2a St., Cincinnati, Ohio 




fOOI aad rOVYlR 

LATHES 

B to US Inch «wfn«. 
Built for aervice. 

High Grade, Low Prloe 
Accurate Tool* 
cat* log ox rant. 

SEBASTIAN LATHE CO. 

107-109 Gofctrt Street 
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(Continued^ from page _1G3.) 
he carelessly flung over thi! ba« k of hi* seat u long 
arm with a flst oa the end of It that looked as If 
It might easily dent the side of a battleahip. 

"What was that last remark of yours? he asked. 

"I said your smoke was blowing In my face." 

The man with the fist took a long poll and blow 
a few rings Into the other's t wisted countenance, 
after which he stood np, paying; 

"Then why don't you take your face out of here? 

They have ecuts for old todies In the car back of 
this." 

Owing to the fact that even a man with a dis- 
ordered liver may be able to take a hint when It 
is a good plain one, there was no fight But there 
was a vacant seat In the smoking car. 



TO MAMFACTIHEH?*. 



If you could make another article without further 
Investment In machinery, with no additional over- 
head expenses, and sell It through your present sell- 
ing force, wouldn't the prolita be "velvet"? 

Haven't you Home machine that Is busy only part 
of the time uud might as well be busy all the 
time? 

Wouldn't another model or something to meet 
competition make It easier for your salesmen? 

If you are selling- hatchet*, either by talk through 
the malls, or by word of mouth, couldn't you sell 
axes and ice pick* at the same time and without 
additional cost? 

Could you utilize that piece of waste material by 
making «omething from it? 

Are you equipped for press work aud buy your 
eastings on the outside, but trying to Bell an articln 
made entirely from cast iron, and meet the prices 
of your competitor whose SPECIALTY is making 
CASTINGS? 

Are you making n good article that doesa't sell 
as readily at* you expected? 

If you enjoy a patented monopoly, wouldn't yon 
like to have first choice of all the new things which 
□.light destroy your monopoly? 

There Is something somewhere that would be a 
help to your business If you only knew what It is 
and where to get It. " 

WO search the world for new things, or old, ap- 
plicable to the manufacturing business, New spe- 
cialties and Improvements for old ones. 

If there i* anything yon want to moke wo will 
endeavor to Uud it for you. 

If yon will send us your MtaloffU*. toll us what 
line of goods you are especially equipped to make, 
and your approximate expenditure per year for ad- 
vertising, we will send you some valuable sugges- 
tion*. 

POPfI.AU MECHANICS PATENT BUREAU 

FREDERICK BENJAMIN. Mgr.. 

Journal Building. 
^ a Chicago, III. 

FARMER'S PHONES IN IOWA. 



The mileage of telephone lines la Iowa Increased 
fnom UfliS miles In 11MJ3 to 48.401 miles In 1904. In 
1003 the mileage of telephone mid telegraph lines In 
Iowa was valued at J7.Tft7.4-S7. and In 1904 at $8,808,- 
120. The principal increase was in the rural lines 
which explains the disproportionate increase In 

valnaaoa* 



The total production of gold In the United States 
in IMS was $78.59-1,700 and of silver 820,322.000 
Australia leads In gold production with ?80,2IO f 100. 
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FOOT AMD HAND POWER 

Wood Working Machinery 

For Carpenters, Cabinet Makers, Wagon Builders and Wood Workers Generally. 

Machinea for 8oroll Sewing, Ripping, Cutting Off, Mitering, Rabbeting, Grooving) 
Gaining, Dadoing, Beading, Edging Up, Boring, Mortialng 
ToDOoniog, Tnraiogt Etc., for Working Wood in any manner 

ENTERPRISING MIOUMCS ARE QUGK TO SB 

THE SUPERIOR MOOT Of OUt WOaMS : : : : 

Machines Sent on Trial. Sen d for CAtalogut "A/' 

The Seneca Falls Mfc Co. 
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Vrf A. \II TIP A -f^TTT I'D IT D S Why nor locate where intelligent 
Pl-Taii^l KJ T SlKs l U tVLtV^ i abor , raw natcnal an d demand 

for your product obtains. All these and more found on the BURLINGTON 
ROUTE. For information write to 

W. H. MANS*, Industrial Commissioner 
209 Adams Street ------- ChicaRO 




IM.ECTHIC: FfSE HEIU.ACttrt. 




The device above Illustrat- 
ed La an eli'ctrle fuse replaeer 
Invented by Mr. H. G. Addle, 
of Creseu, Iowa. It 1h espe- 
cially adapted for use on 
electric curs where the fuses 
are frequently burned out, 
Bind where It Is desirable to 
pbjoe n new fuse in position 
without Iosh of time. The 
Invention consists In provM- 
Iur u majtaKlne of fuses whleli 
can be successively placed in 
operative position by merely 
pressing down a lever, the 
fnnb fuse forelng ftflt the 
burned fust 1 . The parts are 
property InHUlated nnd nrp bo 
iirrniiKi'd as to be accessible 
nt nil times. The rost *<t 
fnulppfne cars or other ap- 
paratus wlih tlil.i fuse re- 
placer Is nominal. 




A book containing good practical infonnnt Inn . Nn hl^ words. 
Mug One Mli.-trmltona. Cloth oo»t»r. f.1 .0); tin per ooT«r. 60c. 
K. it. MOURE, Publisher. HprlnKfleld. Vermont 
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■lien, nil deat-rtbed 
Id cntalog P. Aak 

for It. 

B. f. Sarws'Gomwfl) 
; fcxtfora. ill. 




•2 70 Tool 





18 warranted toola of beat quality— junl tho 
not to keep around tho farm Or hon^e. Tho abovo 
cat ■bowl our ls-plcco Star let at $8 70. complete; 
W-plece i»"t. 87.30: 30-pieco set, 89-70: il-piceo aet. 
ffilO TO: 50 pieeo set. 816.78, and np to our Carp™. 
tera f ftj-plcco act nt S39-S&- If yon want To«>lt of any 
kind wrlto na fur onr wholesale price list. « o have 
tho Inriteat stock of hardware In tho world for aalo 1 
dire* tut the user. Toola for ©Tory trade, enictneera 
annplira, building material and building}) netware. 
Write at oncn for oar Ril-puge Sloe linnlcs Catalogno 
— a book auotin el own»t wholesale prices on standard, 
guaranteed tfuod*. Catalog-no free to an; address. 

Montgomery Ward & Co. 

Michigan Ave., Madison and Washington Sis., Chicago. 



A Roth Motor will Drive Any Kind of a Machine Tool 

Ito dh nning. p alley* or bolting to maintain. Tb* motor running uf muUu not 
In oae can bo abut off. 

Cons idering Economy. Efficienc y and Design, the 
ROTH MOTOR is beyond reach of competitors. 

OaU-oUlnff. nolaeleoa In operation, froo from apurklnc and automatic la Itm ipaed 
mb ul atloa at variable losdn. 

Write m of roar motor wnnta and we will Mod illustrated c*Uln«iio f roe. 



ROTH BROS. (Si CO.. Manufacturers, 

27-31 So. Clinton Street, CHICAGO 
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"Quick Action 

IGNITING DYNAMOS and 
MAGNETOS 

The mint Itelliiblr Himrkern on the 
Market. 

Take the Place t f Batteries. 




Jump Spark Coils 

VOR ALL PURPOSES 

BIoK>e. Doable, Triple and Quad- 
ruple f&r Stationary Ebmnfei and 
Automobile*, tjunmntnnl In ('Tory 
particular, fins Vibrator. 

SECT) FOR CATAUM I E D. 
IHt KNOBiOa WUDiMAN WIG. COMPANY 
Man I UR D. iX o. 



If you want anything and don't know where to get it write us. 

If you have a new idea or invention ask our Patent Bureau what you want to know and 

they will answer promptly and fully without charge. 
We want a mechanic in every shop to act as our agent. Write for particulars. 

POPULAR MECHANICS CO. 



FIRST PIPE SMOKICI) IS ENGLAND. 



DI CKS F-I.V P.VST. 




The first pipe ever smoked In 

Eiik)k»<1 was the one brought 
back, from A merlin by Sir Walter 
Jtuklgh, who Introduced the auiok- 

ing of tobacco to white men. The 

Interesting relic Ik Um owned by 
the Prince of Wale*. Thl* Ik the 

pipe constantly smoked by Raleigh 
■while writing his "History of the 

World." 



WOULD MAKE VESSELS BARNACLE I'HOOK. 



The slimy coating on the scales of Huh has been 
the object of Investigation by a Chicago man for 
some time past. Tlie mnn believes thin coating to 
the secret of the tlsh's agility and sustained life 
In tlte water, and lias at last produced a eomposl- 
tlon which lie claims Ifl identical with that on the 
scales and which. If applied to the bottoms of ves- 
sels will render them Impervious to barnacles. The 
composition Is also said to be moisture-proof and a 
preservative. If what is claimed for the composi- 
tion be true, the speed of ships would be greatly 
Increased by Its one. 

The olher fellow's experience may be your teacher. 
Shop Notea given many baudy little kinks the other 
fellows have tried und found helpful. Paper covers, 
30 cents. 



We always did suspect that a ""lid duct could fly 
faster tliau a gun can carry, and the speed of a 
grouse when he rises unexpectedly Is phenomena!, 
but the following Instance taken from the Man- 
chester. N. H., Union, certainly establishes n record. 

"While gunners are scouring the woods In search 
of game, the employees of Kendall. Hartley & Co.'b 
sash and blind factory it Goffstowu renin in nt work 
and the game comes to them. 

"The latest Instance of ibis kind is thnt of a 
plump partridge, which flew in at the south door of 
the factory, smashing the glass in the engine .room 
door, and flew between the spokes of the rapidly 
revolving fly wheel of the engine. 

"Having performed these rrmnrknble stunts, the 
bird alighted on the top of a cupboard, where It was 
captured." 

To cap the story of the partridge and fly wheel, 
a correspondent sends the following to the Engi- 
neer : Recently a sparrow flew Into the engine room of 
the Bates Machine Co. at Jollet, III., and went be- 
tween the spokes of the two revolving flywheels of 
■he engine — and Is flying yet The two band- 
wheels are about 18 and 20 feet in diameter and 
are set close together on the same shaft. On* 
drives the shafting of the shop; the other the drna- 
rnos for lighting. 



» 
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DRAFTPHOBIA. 



An extremely odd man was Timothy Qulnn; 
He bated fresh air as a parson nates sin. 
Ho managed to live, notwithstanding his fears 

Of colds, drafts and dampness for thirty-three 

years. 

He always Insisted, oud thought he was right. 
Upon having oaeh door and wludow shut tight. 
He took so much pare of his health that he died 
From a cold which lie caught In on open-cnr ride. 
His folks had him cremated and waited their turn 
To toko home his ashes to place In tin urn. 
As the oven was opened, all heard u voice roar 
Prom within: 'There's a draft! Oh. please close 
thjit door!" 

— Town Topics. 



lUODEH NECK LAIMJHV. 



GAS (EL GASOLINE 



ENGINES 



2, 3 and jj H- P., Vertica l 
8 H. P. up Horizonfal. . . 

Thc-wnrkmiiuihipand nmierinl fa 
OTorj engine built l»y u« lnof the hSah- 
ew type obtainable. Durability and 
vnlcleucy are therefore the ni nut 

Sroralnent feature* of CAPITAL EN- 
iwes. 

If yon are inte rented In Gna or On*- 
oline Engines, oar Catalog P will 
nhow yon why our engines arc training 
dnily in popularity for ell purpose*. 
Write for it todaj-U'sFree. 

CAPITAL GAS ENGINE CO., I ndlanMpollM, Ind. 




Celluloid, or as they are better known, rubber col- 
lnrs, ore more geuernlly worn than most people sup- 
pose. Now nn tnterpnlslnR laundrymnn announces 
his place us a "Rubber jievk laundry," 



mu\ Kit moss e.\«ises. 



Germany possesses n miniature hut most oseful 
railway, to which no parallel Is found In this coun- 
try. Its peouiiarltr Is that Its trains hove no 

driven*. It Is used for carrying salt from the salt 
mines at Stassfurt. The trains consist of thirty 
tracks, each carrying half a ton of salt. The engines 
are electric. 24 horsepower each. As It approaches 
a station, of which I here »«> live along the line, the 
train automatically rings a hell and the station 
utteuduut turns a switch to receive It. He Is aide, 
to stop It at atiy moment. To start It ngnln he 
stands on the locomotive, switches the current and 
then descends again before the engine bap; gained 
speed. 

FIRES IH i ; TO CARELESSSNESS WITH ELEC- 
TRICAL APPARATUS. 



The quarterly tire report of the electrical bureau 
of the National Board of Fire Underwriter*, giving 
accounts of fires due to electrical causes, shows that 
In most cases the fires have either been due to 
carelessness In bnudlluK apparatus or In Improper 
installation, aud uot to Inherent fault In the appa- 
ratus itself, For Instance, there were three tires 
caused by open fuses blowing and setting Ore to 
nearby Inflammable material. Ope>n fuses are no 
longer countenanced In good electrical eons t ruction, 
ond In these instances the fault was due to Improper 
Installation. Two eases were due to electric press- 
ing Irons being left with the current turned on. 
Four others originated from Incandescent bulbs be- 
ing left lighted In lit flammable material. One pecu- 
liar Instance Is recorded where a barrel of paint 
was being hoisted to an upper floor of a building 
when the grip broke and the pnlnt was precipitated 
onto a generator which was In operation below. 
The pnlnt whs ignited and a considerable fire was 
the result. 



ENGINEERS' SOCIETY ELECTS NEW OFFI- 
CERS. 



At the annual meeting of the Engineers' Society 
of Western New York, held Dec. 6. 1904, the follow- 
ing officers were elected by ballot ; George H. Norton, 
president: Horace P. Chamberlain, vice-president; 
Alfred T. Thorn, director; Harrr B. Alverson secre- 
tary; Frnnk N. Speyer, treasurer; William A. 
Haven, librarian, 



NOTHING BUT THE 
BEST 

EVER GETS INTO OUR 

GASOLINE ENGINES 

All amidl wearing parts ore of bardo-ned tool 
■teel. On eTerr piece the work U better 
than we'IM Docvwirv, but it pa**, and wo 
>M ran- that our customer* will appreciate 
It in to mime. 

Oatnl.«ueof oar 2\ H. P. dust proof typo for 
the asking. 



McNAUGHTON - BASSET! CO. 
Ch-ajixjottb. Mi oh. 




TheCarlAndersonCo. 

23-27 N.C li nto nSt. Ch icaco 



A Good Powerful l-n,-; be for Marino 
Berriix" is ih« 




a to &QH i j . llandsonie eauUog on request FliKE 
Sonwl Marine tftfllwVVU., 22-24 W. Randolph SL.CMcjgo 
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AUTOMOBILE AND MARINE MOTORS 




1,34 4 tyllnder 



MM PUS, 
COMPACT and 
POWERFUL 

B«'»[ materlnl. 
P*> rf c-t wi 1 1 1 ni »n- 

Alp. 

Send for CaUlos. 



WfUVWR ft CROWf. 
71 W.MaaraSL. 
4, 8C1GU.P. CMnp 



SIMPLICITY 

GASOLINE ENGINES 

Vertical and Horizontal, 1M to 
15 h. p. Stat-lonarles, Portables, 
Pum pi ngOutfltaand Sawing Rigs. 

GET OUR PROPOSITION 

and 1904 catalogue. 
Weitcra Mallcnblt* «t- Orrr Iron Mfg. Co. 

ISt Chose Si n-ct. Milwaukee, Wi*. 




THERMO- PILES 



IS Volt a 



1H Amp«rei 



For Sneetrolytlo AnalyaU. Charaior Btormgo 
fiatteriea. Driving Small Motora, Eto. Ho 
abeinto&la, no smell. $S.OO EACH, 

WALSH'S SONS & CO., 261 Washington St., Newark. N J. 



# COOK BROS. # 

Reversible Gasoline 
Marine Motors 

LEAD THEM ALL 
Itf, 3. 6. «, 10 and 16 n. r. SEND for catalog ce 

PEK1N, ILL.. . - U. S. A. © 



KEROSENE OIL ENGINE 

Stationary, Marine, Portable. Send for catalog: 
Int'l Power Vehicle Co., 3S1 Dear bora St., Chicago 



£Q<> 



AND EQUALIZING GEARS 



IN STOCK OR TO ORDER 
Htaiwlnrd makes of Chnin on hand. 
Prompt delivery,. ..Catalogue Inc. 
CIXLMAN WHEEL CO., KB3 Dunning- St, Chicago 



IMPORTED IMITATION 

DEDION iPARK PLUGJ a^O c * nt 



JUST NOW 



THE MOTOR CAR. SUPPLY CO. 

1437 MichUaa Ave., Chicago, 111. 



MARCONI TALKS Allot I 
RAPHY. 



SPACE TELEfl- 



wmiam Mnrconi ban given out tbe fulla-whiR 

statement: "We should hire our trnusutluntlc 
nor vice from CHuee Ray. Nova Scotia, to Poldhu. 
England, operating on u rouiuiepelul basis about ihe 
first of this month. At the present time our Instru- 
ments are Instulled on «10 ocean-going vessels, 
hut of these only inn have the tong-dlstnneo histru- 
meiita tliut operate up to 2.3fit> nnd 2.-100 miles. The 
Other Inng-dlsinnee sets of Instruments will shortly 
bo lusUlk'd. 

"So for we have paid Utile attention to the land 
service, although we are operating for the English 
navy department a service from England to Glbrnl- 
lar. tho messages passing over a greater part «'f 
Sp-iEn. Something may also be done with land 
service In Canada for the Dominion government. 
I>urlug the balance of this year our time will be 
quite fully occupied with Improvements In our Glac 
Bay station, nnd uot until we are perfectly sure of 
our ability to maintain this service effectively and 
continuously on a eoninierelul scale will It bo thrown 
open to the public," 



.SELF-RELEASING FLOAT FOR FISH LINK. 



A well-known English angler gives lit" following 
directions for making a self- releasing Hoat for flsli 
linos: 

Take a float whose stem extend** a Iwlf-lneh. moro 
or less, above the cork body, all that 3a necessary 
Is to cut n quarter-Inch section off a rubber tube 
of a size Hint will fit the sieui snugly, th-en after 
Ihe line Is nun through tbe ring nt bottom of Htem, 
simply Hick n bxip nf Et under tbe 
tube section. Striking a fish will 
release ibe flont, or playing the for- 
mer surely will, whereupon the float 
slides down the line to the snell 
or the sinker, nnd Its purpose Is 
ueeompllvlied. The facility with 
which the float may be released can 
ho regulated by Using n longer sec- 
tion of tubing and by pushing the 
folded line further through ihe lat- 
ter By cutting: n groove around 
the top of the stein and taking a 
turn n round this with the line after 
the loiter Is pushed through the tube, 
a non-reslstlng drvlee maytichnd at 
will, although this would not'wlthstund the strain nf 
landing a large flsh without touring the rubber tub- 
ing. Still another method may be employed: Pull 
tbe looped lint entirely through the rubber tubing 
and pass over the top of stem, then draw one end 
until the Hue passes around the stem but In merely 
held by the rubber. Tension will relense tbe 
float. 




N EWE ST METHOD OK ROBBING THE MAIL 



It is next to Impossible to pilfer a letter from 
one of Uncle Stain's mall boxes, but some promising 
young thieves In Minnesota hit upon a plan of doing 
It which would have succeeded admirably had not 
an approaching patrolman frightened tlicni away. In 
their excitement the boys forgot to take their pilfer- 
ing apparatus, which consisted of a flue large craw 
hopper let down Into the box by a string. The 
grasshopper would enteh hold of ti letter with his 
elaws and hang on while the boys drew htm through 
the opening and secured the letter. Then they let 
him down for another cutch. 
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OAS RSGIShZS POM GERM AX WAR SHIPS. 



The Gcrumii navy otiUiuis arc jcIvIuk dost* study 
to the pontbllltiet of gas FD|iDra for prapdllni 
war HhlpK. Ii in reported tliat the iitlmlraltr Is 
having a rather lnrffo vossel flltiil tint therewith fur 
tlif purpose of making i>xperlin«>iil«. A dllkCWntoU MM 
the subject iiitrih'ti'il unnsunl utto-nilon nt n Wvttfbl 
of the CSermnn Society of Naval Architects. 

The chief paper was road by Engineer* Cupltalue, 
of Franltfort-ou-Ihe-Mnln, win. predicted tliat pas 
will displace the present steam engine nx well an 
ilie turbines. According to tlie engineer's calcula- 
tions, the present machine utilizes only twelve tn 
fourtpen per cent of the coal's energy, Wher*afl atis 
engines ullllxe iweniy-«lx per cent. 

The speaker described an Invention of his own, 
which he copiously Illustrated by models and magic 
lantiTii pictures, wiieneuy he proved thnt gas cuu 
be successfully adapted to driving marine engine*. 
The Thorneyi-roftH. English marine engineers, are 
now building n vessel to be fitted with n 000 horse- 
power gas engine. 



CLOCK TO RUN 2.«MM( YEARS. 



A rloeb which will run for 2,006 years hns been 
Invented by Richard Strutt. son of Lord Rnylelgh. 
The motive power Is n small piece of gold-leaf 
which is elect rifled liy menus of a very small quan- 
tity nt radium sail. It beads awny from the 
metal nutistanee nnd kpeps moving miller this Influ- 
ence until It touches the side of the containing 
vessel. At the moment of contact It loses Its elec- 
trical charge and then spriiiE* hock and Is neoln 
electrified, and the process repeated. Sir William 
Ramsay considers that thU may be made Into a 
very reliable time-piece pt au expense of about 



DISCOVERY OF PROCESS FOR MAKING HARD 
Rl'BBER. 



There was once n machinist nnmed Genre, who 
worked nt I he bt'neh nnd was alwnys more Interested 
In hearing the quitting; time whittle blow than In 
nay other event of the day, enys Locomotive Engi- 
neering. One day the first yell of the whistle found 
him wilb his hammer In the ailr, and betas alarmed 
le*t be Hhmild make even part of a stroke beyond; 
working hoars, he permitted (ho hnmmer to f nil 
and It broke a bottle containing a certain chemical 
which happened to he on his bench and the ch.-nih-nl 
ran over n sheet of rubber thnt nl»o was on the 
bench. To wipe up the mnss after the whistle had 
blown wna not the way George did husInesH, so he 
went home. In the morning when he examined 
the rubber that had soaked all night In the chemical 
he found thnt It was ns hard as a piece of board- 
Here now came in the worldly wisdom Of this 
niochinist. Instead of denning up his vise bench, 
throwing the Kpnllt rubber and broken eh-ernleo! hot- 
tie Into the rubbish box without thinking anything- 
more nbout the mishap, George reflected that tho 
I'luinge In the consistency of the rubber wns due to 
the chemical that had been anointing It all night. 
Then the question occurred, Would bard rubber 
hnve any vntue us an Industrial product? The secret 
of how to make bard rubber was carefully guarded, 
a company wns formed to put articles mode from 
It upon the market nnd the discoverer Is now n 
multl-mllllouulre. 



If '"Chief Electrician/' who omitted 1 the name or 
hi* town and state In nuking n ben it the mi^gnetlailng 
of a certain sleel bar. will send us his fell address 
we shall be glad to give him the desired information. 
We lenrn the charge for the work desired Is about 
two collar*. 




— i MOTOR CYCLES 
and ENGINES 



AIS0 CAST** AM) KAMI 
PARIS. 



W. Hoffmai Motoi Womb 

1251 N, KaiitedSt Ih^o 



If IP, Bike Motor, $7.1 

GASIINGS WITH DRAWINGS. Ulwt Modi) 

Witliabaittboa In 3 1-3 1L J*. 

*\ HL Eureka Mfg. & Supply Company, 




St. Paul. Minnesota 



A MOTOR-CYCLE AT SMALL COST 

By iiHinn one nf nor Attachable Out- 
llls. TIumoiHtllLY PRACTICAL. 
In tJHK ff'OVH YKAltS. Alwn com- 
plfto line of Motor*. Caatlnte* and 
Acc^-ttariea fnr Blcjele. Automobile 
Marine or Stationary. 

Mul «aap fur lanUfaa. 

ATEFrEY MFG. CO. 

Brown and Pnprtocfc Sfe-. lT)IUdrlitl>lii. P j. 




The New 
Popular Mechanics 

PREMIUM LIST 

Fully Illustrated 
la Now Ready 

BOOKS FOR MECHANICS, 



ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES. ETC. 



Something for everybody given for 
one or more new subscriber*. 



ADDESBB 



Popular Mechanics 

JOURNAL BVILDING, + CHICAGO 




ECLIPSE POCKET AMMETER 

For General Battery Testing. Otoa) Amp*rei 



FliilMrtiml Mtaaeal aad «*Urf apur la 



-hU& 1, 



M*«> INT,) r.v-K,.iw««rr*l in i-*kn. Bill 



Iko. 



l'RICK 15.00 



ELDREDGE ELECTRIC MFG, CO, 
227 Main Street, Spring-field, MTass 



LETTERING 



A ne*t booklet, bow nmAj, contain* 
muny good things for atadi-nt« 

PRICK, 25 CENTS 



DRAFTSMEN,°rc»?iecx*: 

□oed oar now book on dkmenaionn of 

Pipe. Fittings and Val-vea 

NO BOOK LIKK IT 
FXKXIIILK CLOTH 00 CENTS* 



HAVIC YOU SEEN A COPY Off 

THE DRAFTSMAN? 

It in a neat monthlr magaiiine on D RAFTING 
and Homo Study. 

«1.00 FEB YEAR. 4 MONTHS TRIAL, 26c. 
or the Mngnxlue nntl "JLett«ring;" Cor ♦l.oo 



AUDMKSH 



THE DRAFTSMAN. Cleveland, 0. 
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AN Ii\ GIXEKIl'S CHHISTMAS WALLET 



POPULAR 
MECHANICS 

Shop Notes 



128 PAGES .-. 
204 ILLUSTRATIONS 



Easy Ways U Hard Things 

Bound in Cloth - - $1.00 
Paper Covers - - - - .50 

SENT POSTPAID ON RECEIPT OF PRICE 



POPULAR. MECHANICS 

Journal Building Chicago. Illinois 



By Ed. E. Sheasgrt't'ii In "Mlnnru polls Times." 

Hank Tullls was Just riving tlie fliilnlilnr touches 
to the 301 before lenviiiff time when ho was up- 
Approached by a very well dressed gentlemen, all oat 
*f breath from hurrying from the H. & N. train to 
No. 12 of the B. & 1. Z. 

"What |lmn will you yet to The Forks?" liked 
the gentleman hurriedly. 

"About nil hour hiti'." answered the engineer, tuji- 
plnjr the bowl of lit* pipe on the drive win— I. 



leflYf here only about (hnt late. 

three regular stops to 
ou time." argued rho 



him 
get 



only 
throe 



"Why. you will 
nnd an thl-s tmln 
make you should 
gent ieuian. 

"Yes. we eootd. but had, open, wet weather thin 
fall an' so far thhs winter baa put the track on Din 
Hlow board bb* we're unt to make hetter'n runnln' 
time-. Sorry, sir. but It's orders. " slowly spoke 
Hank. 

"Here, rend this message! My Utile tbree -year-old 
Kirl is not expertcd to lire. I've got to feet to The 
Forks on time, no as to make thp Chicago con Deo 
tl<»n*> and be home In the uiornlnj* — ChrlstniUB mom- 
lug — Christmas morning. Tlit* Is a ease of life and 
dentil, j will tdve you f loo If yen get me there on 
tluie," pleaded the desperate rnnn. 

"One hundred dollars! Why. man. my Job'd go 
up In *>moke; they'd Cut my sunpenders !u a wink 
— y t*B, I'd be canned us Bottn DO w»> got to The Forks. 
Buy, mister, did you wiy tliut Utile kid was three 
years old? Mine Is three yenrs old tonight. Bhe'a 
tt CbrlhtuiaB evv girl, nn' Inif got blue eyes an' gold 
Cttrla, too," paid Hank, rending the message 1 . 

"So has mine 1 , and she. too, was born three years 
ago tonight — and. engineer. I love her. Say that 
you will mnke The Porks on time and the hundred 
Is yours." 

"An' yon bet I love my little kid. mister," said 
Hank, "an' in a ruse like this I'd make The Forks 
on time If I lost forty jobs." 

Dell True, the rmiiluctor, enme over with a clear- 
ance card und orders to meet No. 91, the lucol. at 
Einby and an extra al Hndley. After n-adlng ftbem 
to his engineer be xald. "Remember, old man, not 
one minute better than running time today." 

"Say, Dell. If 1 get to goln* too fast, don't you pull 
the air ou me. I'm r»Ih* In on time! This man's 
little three-year-old girl is dyln' an' I'm goln' to get 
him to her as fast ns Xauey ean turn 'cm; so don't 
stop rac — It's, my Job an* not yours that'll be lost," 

Dell tried to remonstrate, hut no. Hunk had bin 
mliid made up — and when thut particular engineer 
mad** up bis mind that he would play, he would 
[■lay If It eoat his life. Dell knew It. All who 
were acquainted with Hank knew It. 

They left Just one hour late, nnd from the start 
l <> It anil the anxious passenger knew their engineer 
Enid meant what he Mild. The srhedulc of No. 1"2 
was twenty -five miles an hour, but They were soon 
tiiui'blngr n forty-mile gait — Hunk taking advantage 
of every streteb of good traek. 

The coaches pi u used and rocked frightfully. Every- 
body was tossed about in « reeklew manner. On the 
engine Bud Wells went through nil the movements 
of an acrobat In trying to guide each scoop of eonl 
to the fire-box door. Hank held to the throttle 
with one hnud and to thf arm rest with the other 
und raised himself from the sent With every wild 
plunge of the 391. She would raise to the right, 
theu to the left, nnd throw herself, with all her 
heavy weight, to the traek ngaln, while mud and 
water, squeezed from the tle« and roadbed, shot np 
mid over niaehlnery nnd coaches until, hefore tboy 
had traveled ten miles, they were eon ted heavily 
from truck to roof, TUcy paused a section crew 

(Continued on page 172.) 
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25c. 



on Etactrlcl ty. Me- 
chanics and other 

subjeots. Seat) for 
prlcellst FREE. 



HOW TO RUN EN- 
GINES AND BOILERS 

by E. P. Watson, 
Written la plain lang- 
ua«e and fully Illus- 
trated. $1.00 t-rttwid. 

7.000 COPIES SOLD 




SCHNEIDER. —Care and Handling of Electric Plants, $1.00 
DAHLSTROM.— Fireman's Guide lo the Care of 

Boilers SO 

NORR1E.— Induction Coils and Coil Making for All 

Purposes $1-00 

CROMWELL*— Easy Lettering for Draftsmen - .50 

JUST OUT.— The most complete set of Wiring dia- 
grams and circuits yet published. Limp Cloth, 50c. 

how to Tell the Time in any part of the world at a 
glance, a colored movable model, price 25 cents. 

SPON (Si CHAMBERLAIN 

PUBLISHERS OF TECHNICAL BOOKS 
Dept. PM, Liberty Bldg., New YorK 



Novelties Made to Order 



CHICAGO RIFLE MANUFACTURING CO., 



Metal Stamping 

We make Dies and Tools that will 
turn work out cheaply. Write us — 
well show yon how to place your Invention on the market and make money.= ^= 

11-21 SO. JEFFER50N ST., 
CHICACO 



J 
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7 /?ns 
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LOUISIANA PURCHASE EXPOSITION awarded the 
Grand Prize to Eclipse Windmills. 

Grand Prize to Fairbanks- Morse Portable Gasoline Engine. 
Gold Medal to Fairbanks-Morse Vertical Gaanline Engine. 
Gold Medal to Fairbanks-Morse Horizontal Gasoline Engine. 
Gold Medal to Fairbanks-Morse Marine Gasoline Engine. 



DEPT. FairbanKs-Morse CO., Monroe St, Chicago, in, 

Gentlemen : Please aend illustrated eataloRup and price* t I may poaelbly be In tbe market for tbe Items ohaoked. 

Eclip.aa Windmill ,>>!. TanK ft. TflWar 

Falrbankt-Morta Gasoline Engine and 

F'nirbanhs-Morse Gasoline* Englna and Dynamo. 

Youra truly, 

7am* _ N Town ito fai _ 
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PRACTICAL 
ARITHMETIC 

SctTTduoht 



ARITHMETIC 

SELF TAUGHT 

Do not despair becau&e through 
neglect you have forgotten what 
you once learned about arith- 
metic. Prof. Spang enberg'a New 
Method requires no teacher. 

228 pages. Witt be sent prepaid on receipt of 
SS cents In stamps. Best book ever published. 

GEO. A. ZELLER, Pub., 

Entab I lulled 1870 

33 4*1* StT9*%, SU Louis, Mo. 

"Wan ted— -A Kent* Kverywliere. 



TELEGRAPHY 
Telegraphers' Penmanship and Typewriting * 
COM BINED IN ONE TUITION 

We are unable to m**t the demands of the. rail road ■ for oar 
gradual*!. Positions guaranteed to all ouc student*. Send 
for catalog. 

The Chicago Kail war St Commercial inatitn t* 
07 Washing-ton St., Chicago, III. 



-' MtCIKU 

ELEcraici" 



A School 
Within Itself 

Bpaeo will not permit oar telling 
you nil utx'ul thl* book, but bet Mr 
■till, we kIph jnu nclmnco to emminc 
K for r ■ ■ ■ j r ■• ■ if by our offer to refund 

money if bonk Ir not satisfactory 
npon e-iaminutinn. Under tbl* offer 
11, OKI i-"pii«* lm*e bran wld unit paid 
for. and nut of this number we iknTo 
re-famled for only 'Jll mples. There 
ure nineteen chapter*, rarrylng jnu 
from the fundiimental principle** of 
electricity thmuKh the art to the 
li [ii-lic I (ItiiamiiHiKi ehaptar deroied 
to the electric anlomnbile and bat- 
■ - C-nntains Qdutiimary defining 
1.6u0wi>rda. 

4th fdttlon. Price. $2.00 drfKertg. 

CLEVELAND ARMATURE WORKS: Cleveland, Ohio 





Uuttht thoroughly. laatitaUoD established 1874 

Endorsed by ufflciatt Railroads and W. V. Tel, Co. Position* se- 
cured. Entlrn coat, tulUou (telegraphy aod typewriting, board 
and room, 6 Mom. couth*, $80. Can ba reduced. Home 
nstruetlon bIho given. Catalogue W free. 

Dodge's Institute of Telegraphy, • - Valparaiso, Ind. 
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YOU MAY 

Deroltle A practical engineer by ptndjinu the 

YOUNG ENGINEER'S GUIDE 

Refined and enlarned to2H patrea. I llu.l ra- 
tion*. Ccrvera the entire »ubjoct of rare, 
management, enerution, repnirhm, engineer's 
license. eU'. Price mulled, leather. |l . . 
clotb #1. EndonMMl by loading eaglnt-ura 
everywhere. 

J. V.ROHAN, - Box JO. RACINE. WS. 



DRAWING SS 

25c for 4 months — Cleveland, Ohio 



(Continued from page 170) . 

fit Hazel Biding. The men ran for ihe right-of-way 

fences ntt they saw the track sinking In front of the 
'villi!)* coining train. Even to the fences reached the 
mini and water, while the track behind the train 
looked ltkc n sunkc. 

At Emby, the tlrst telegraph station, the loenl 
crew did the same ns the section men. They ran 
for the ft'ureH and the operator swore ever after* 
ward thnt the whole right side of the engine and 
(rain «n» off (lie mil and in tin* n Ir when ti ptiKKed 
the/ depot. 

At Classen the order hoard was out. Hank wait 
hot all over tlte moment he saw It und before Hie 
train came to a dead slop he was fhaslug Dctl Into 
the office. The agent bunded this message to Dell: 
"Is Engineer Tulits eraay? Answer at once. A. 11." 
Hank wrote tbe answer: "No, I'm not crazy. 
Tulits." "Say. operator, sot any more orders for 



un 



shouted Hunk 



"No. only your message. 'A. B.' Is hostile to think 

ynn are biwlln' his alow orders." answered tin> op- 

eratnr. At the last word the engineer grabbed the 
clearance card and ran for the engine. I>ell heard 
Id in cull, "Come «n. cap. I'm titdn'." 

Mow, to bni'k a dispatcher jind disregard his slow 
orders, to grab clearances without knowing positive- 
ly thnt there were no mot*? orders. to leave town 
without the* proper signal from the conductor, and 
to run at siieli reckless speed over such bad track 
nns more than Dell could sliind. Bui the train was 
moving anil he had Just lime to catch the last open 
vestibule. When Hank MW bin "Cup'n" wifely on 
he yanked the throttle open mid with a mighty 
hound the [fill responded). Dell would have pulled 
the iilr. b'.it he remembered that ft was Hank's job 
and not bis. Trusting that the dispatcher would 
not turn any train loose until Tullls hud been caught 
for sure, In- sat down In one of the seats nud rubbed 
his fare wllli his hands. 

Twenty miles BOOM! and Kndley come In sight. 
Here they met the extra, Just pulling In on the 
siding, and were to tnke coal and water. Again the 

order board coiifronlcti them. Dell, white with rnje, 

brought this message to> Huuk: "Codr True and 
Eugr. Tulits. Why do you persist in disregiirdinij 
my slow orders? Call nt my Office on your arrival. 
A. B." 

Huuk coolly penciled this underneath "A. B.'a" 
message: "Will bust nil rules and slow orders. 
Case of life und death. Don't bother any more. 
Tulits," nud ftdlowed to the depot to find out more 
about orders, where he Bgtdn grubbed the clearance 
card, run to Ills engine and wiis under way. He 
was looking more determined thau ever as he said 
to Well*: "Might n» well lie ditched for a mogul 
as a peanut roaster. Tin fired any way, but If 
nothing happens, even if 1 have to bust the whole 
time curd Jin' the constitution of the United States, 
I'll get thnt man to Ills Chicago train on time. Yes, 
I'm fired nil right." He lighted his pipe na a sort 
of eoimolatiou. 

Thirty miles more of rocking and plunging and 

baptism of mod aud water with no let up. At Bckt-u 

Hunk expected to ugsihi be stopped nud questioned 
by the dUpfltehor. hut the board was "lu" and with 
a baug they rushed by the depot, over the cross- 
ings and on to the Inst twenty-five miles of the run. 
The dispatcher hnd evidently thought Hank crazy, 
hut on getting his message from Hadley decided to 
give him clear snlllug, which wa<i taken advantage 
of. Ei-ken was the last telegraph office on the 
branch, und Mow Hunk more than turned things 
loose. In almost as many minutes as there were 
miles did he make The Forks, dropping down Sul- 
mots hill like n demon. With u long pull nt tbe 

chime whittle, he let every one know that No. 32 

was coating and would be there on time. 

At the depot were the superintendent, tbe master 
mechanic and the chief dispatcher — all there to dis- 
charge thp engineer. Nancy stopped In the train 
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shpd with her noso lo the bunting post. In an in- 
tctfliit the official* were In the <>ab and Hunk bean! 
from their own lips that he was discharged — fired — 
en lined! 

'•Couldn't help It; 'twos a case of life an* death." 
he said, ns hi* Rot down on the left side of bis 
engine and nervously tv\i till the bearing:*. A* &o 
stopped to the rlchi side be met face to face the 

man for whose sake he had lost bis job. 

"Say. mister, I-I-l'm tired! I got yon here on 
time. There's your train, an' I hope you'll find that 
kid of yours ullve — -but I-M'ui tired though," be 
stuttered. 

The officials saw this stranger baud Hank a parse 

and with it n siuull wliiti- enrd, and heard htm say. 
"If they won't put you hack to work when you 
show them tills card. Ii-t nie kuow. God blest* you. 
Tulits, and tuny you have n merry Christinas." nnd 
with a hearty hand Kliiiki- he ran across the plat- 
forms and liojiroVrt the Chlcugo- train. 

Hank lonkfd nt I hi* purse uml then at the enrd 



Lowest Prices 

for munlcnl (tooiIm of the right qunllt-r. We 
•it'll only the very best grades, the only 
lumi "mi fan afford to buy If you expect 

np to ISO .00 Ii onr 

95 r&nKO of prices on 
■ violins, 27 different 
• Htylca to Bi>leat from. 
Each instrument ab- 
■•..!! i< - ly ilenendable. 
and " ■ r- ■ I to you nt 
"in wonderfully low 
"Imle.aJe prices. 
_f% buys the 

S 1 ^ 




2 b u y s tixc 
«™B Rockwell 
guitar. IS 



2 



other mak*<s 
nt : ri.... lowrr than can 

\iv found nrwhna else 

for instruments of 
the itnie quality. 

1 1 OUT 

S- ii iMirtlOlfii|i1< 
• ••pr Ice to 
you for • 
tuna) no 
Wen wood mindo* 
Hn, ftii instrument 
that acll* for M-UO 

iv wi.M elsewhere. 

Wo handle every- 
thing- 1 n musical 

vooda ami will glad- 
ly a end our Inter* 
entlug cataloguo to 
any neraon who can 
pOsnblj une a musi- 
cal fnuBniment of 
UJ kind. Ask for Mimical Instrument Catalogue. 

Montgomery Ward St Co., 

Michigan Ave., MaOnon and Vfwfciuffton Sis,. Chlcafitj- 



| n „ driMimy *ort of way and irtnttered: *'Onp hun- 
dred dollars an' u white eard for my Job! Guiw I 
wns an onsy mnrk sun- enough. Poor starter for 
next year's Christmas." He turned the cord over, 
thin rl|?ht side up. and rood: 



A. N. CAZZLER. 



Chicago, 



Dlreetor 
H. & K. and B. & I. Z. Rys. 



nun. its. 



The next day after Christmas, when Hank was 
getting ready to leave The Forks with No H. the 
Office boy hrinded him a letter from Mr. Cawl.r. 
saying hi purt: 

"Baby alive nnd Improving. Here Is ii stujtll shin 
plaster for the sore spots on your body from that 
fierce ride of yours day beforp yesterday." nod the 
rough old engineer bud Just time to wipe away a 
tear nod hide the new hundred dollar check In bis 
wallet, when Dell colled oat, •■Bo-o-o-ard!" • t 



Engineering RF 



Complete and short coon**., 
log shops. 



Thor-ooghJy winipjted engineer- 
Shop work from the bestnnlnft-. Short 
courS"-* i n Steam and lileetric* I En glnewrins. Kipenae. low. 

■una »i>! .1-drtml cwufM* 8«>t ft* M**lr4i <»«-•. Ir. M lM»r-»U-». 

HIGHLAND PARK COLLEGE, l>esMolnrs, In. 




Air Brush for Art Work 

Wf ARE MAKM IHE STANDARD. 

Thr beat In -am tor applying color by a Jet of air. 
Enable* yon to do butter work In lew than, 
found iu every rotupli-te studio. Circular free. 

WHITB TO-DAY 

Air Brush Mfg. Co.. 



127 N4S&W5I. 



ROCWORD. IL.US.A. 




A GOOD 

Drawing Tabic 



CASH WITH 
ORDER. PRICE. 



$5.00 



Oil— M« I 



AdjtiHlnblo in height and 
angle. Top of hrirdor .oft 
wood 20 x 28 Inches. 
Bhi p|M<d In the knock- 
down by freiithl. Weight 
M Ik.-. Oirralrini fruts of 
full line of Tables. 

The Hetterschied Mfg. Wks. 

317 8. Dlvlnton St. 
GRAND ItAfIDH, MICH. 



NOTICE 



TO LOCAL SUBSCRIPTION REPRESENTA- 
TIVES OF 

Popular Mechanics « 

You arc expected to keep 
Irack of your subscribers 

and secure their renewal 
and forward same to the 
home office not later than 
the first of the month in 
which the subscription ex- 
pires. Failing to do this we 
will then notify the sub- 
scriber direct from this 
office, but will recommend 
he hand the renewal to 
you to be forwarded £4 £i 



Popular Mechanics 
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Patents, Metal Specialties, Novelties, Tin and Aluminum Boxes 

We make tkem all and anything in the metal line — Punches and Dies— Special 
Tools and Machinery— Boxes oi special design and patterns; a]so experimental 
work at reasonable rates. All work guaranteed. 

G REEN LEAF & BACON, , : 42 and 44 Michigan Street : . Chicago, III. 



BUBIE R S 

POPULAR ELECTRICIAN 



1 3 mos. 1 0 cts. 



THE ONLY AMATEUR ELECTRICAL PAPER IN 
U. S. SCIENTIFIC BUT NOT TECHNICAL. 
EDIT EO BV EXPERT ELECTRICIANS. 

DrpT.S Lynn, Mass. 3 Years. Si 



] 



WM. ZIMMERMAN 

PATENT- LAW, PATENTS, 

TRADE MARKS. LABELS ETC. 
1000 TRIBUNE BUILDING 
TELS., CENTRAL-4985 and AUTOMATIC-39G4 



THE TIIIWEST WATCH MAI»K. 



ATE NTS 



P 

Vnlnnhle Book on Patrntii FBEE. Telia howtosocore 
■H them at)nwrr>*t. H»w to **.-ll a Patent Ufl What to 

invent for Profit. Giv.-a Mi-rhiinlral M"»*ni€*nta in- 
▼aluabt* to InrcntoiT. Full of M<*nv.v>M«klliji Patent luforma- 

•Job. NEW HOOK fbf.r t» «|| who writ*, 

O'MURA A BROCK. Patent Attts. 91 8 f . Street. Washington. D. C 
NEW YORK OFFICE. JM*8 Broadwa y, Mew Tor k City 

Secured or Ho Fee 

Guide Book Free 

It more about ' . than any )<oa1c published 
WlUaoa * Co.. Soft F fit. H. W.. Waxhln^ton. j>. o. 



WIODELSISUPPLIES 

Send for niuHtraicd CaUlog of Appliance for Mo iela 

J. WEINERT & CO., 134 Pierce Avenue, Chicago 




NAME PLATES, TRADE MARKS 



The MEYF.nronD Co. 



□ tGALCOMANIA TRANSFERS. 

HlMlplAtf 5. TSAOE MARKS AMD ORNAMENTS. 
OPAltStt NT TWANSFI.pr WINDOW S IGN V 



i K A N 8 F K R WINDOW SIGNS 




MODELS 



ESTABLISHED 1867 



CHICAGO MODEL WORKS 

175-181 tmm ST.CMCiGIUL 

WHITE IQR CATALOflUE 

(IK MUDKL SI 1'1'l.lKS 



WE MANUFACTURE 

Metal Specialties. Dies. Tools, Metal Stunptnc* of 
All kind*. Screw Machine Work, XTovoltiet, sto, 
Eetlxnatos obserfuHy given* Send drawing or models. 

Metal Specialty Mfg. Co., 

16-24- W. Randolph St., CKkarfo 



What Is claimed to be the thinnest watch made 
In tli* world, |s umiiuf.'ie|ured I" England and sells 
for $5 up tw $23. They arc t- la lined to be perfect 




timekeepers. nAtWlthstmidlTij; the PttWmOly delicate 
construction of the works iH>c«"ssary to be contained 
in so thin a casr. The actual thlcltness of the watch 
and case Is only three-sixteenths (if r.u Inch. 

Onr of onr renders nsUod where If could! secun- 
the book on arUHchtl rubber. •'Cellulose," by Dr. 
Borsrh, It can be had of Messrs. Henry Corey, 
Balrd & Co., 810 Walnut street. Philadelphia. Eft, 

! The Alaska season for 1004 Is closed and her (told 
production 1h es-tiuiutcd, as follows; Klondyke, $11,- 
000.000; Nome. *H»,0O0.OfK>; Tanniiu. *2.O0O 000; all 
other dlwtrlels 93.ono.000. Total. 926.O00.O00. 



Catalogue free to any address 

MODELS AND GEARS 

UNION MOWl WOtKS. 191 1 Clarit Strwt. CHKAGO 



_3 

?! 



3 
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MANU FACTU R 



Staple Goods and Specialties 

IN CAST BRASS 
AND SHEET METAL 

Estimates Furnished from Models or Blue Prints Correspondence Solicited 

FROST MANUFACTURING COMPANY 
37-53 SOUTH PLEASANT ST. : t i i : KENOSHA, WIS. 



PATENTS 



Val«ualble> and SnlaHle Patents Jacured. 
Advice as to Pa tenia fail i ty and Com 
Value Free 



SHEPHERD ® PARKER, Patent Lawyers 



"DurlnR tha pant 10 yoere Mr. Shepherd, of Shepherd A 
FiirLor. hiispoialnwl tor oa n great many important patents. 
n*> havo no hc-ai taunn Id heartily reeammundlnB him to any- 
one basing seed of tht- ao rrlcee of a paU-ot attorney. 

HA I, I. WOOD CASH HEGISTER CO . 



i Mr. Parker on Not. J , 19>03,xeelgmed his position 
as an piaminer In the IT- S. Patent Offlceio enter 
tins Arm. AddrPM 



210 Revenue Building 



WASHINGTON, D. C 




uki.i. nvSTBAIl OF ICE 
l-*OR REFRIGERATOR, 



Combined Well 
and. Refrigerator 



It mny be a llttlu out of 
season Just now to ti-Il how 
things nuiy be fooK'tl, hut 
im.vwny It won't hurt to re- 
call Uip bot days that were 
flinl get rrjidy for more lati-r 
on. The lati*t«t substitute for 

Ice in pinces where it ih not 

i'iislly obtained, or Is* quit** 
expensive. Is to lower the 
''refrigerator*' into a well. 

Th*> box contains several 
shelves, reached by swinging 
doors, and Is lowered and 
raised by inenna of a wind* 
lass. TIip cage or bos Is 
kept 111 position by two guide: 
rods, and the rover lu th*' 
well is lifted when the lop- 
box comes up, and returns &0 
poKltlou when It I* again 
lowered. The pump taken -» 
sidestep when the refrigera- 
tor In Installed. 



CARPETS ON TRIAL 

Cut tMs ad. out nno lend to ui. eronsi 
■Mai card m;. "Send me /our free Car* 
pat Catalogu*," »»< /•« will rwh» trt* by" 
return mail, postpaid, full parlkrtilnrsriow 
we f amlaU anyone, free, a big variety of 
Inrwc WDJpirs of Ingrain, BeuaaeJ* ana 
'elvat Carpets, you will geeour lUg Boole 
>f Carpet*. beautlfullj lltaOraUd and rally 
i*wrib«i. over 100 Iwautlful oolor plat* nan> 
i.ieaof carpeta reduced from I-. ;nH Itacth*. 

THE BIG FREE BOOK aNowa an a I meat 
-ndleea variety of Carpeta. Art gquaraa. 
Rug*,. Matting. Oilcloth, Linoleum. Sh-a*aa, 
;urtslna. Draperies. Upholattry.stc, ianl 
rldUicarpet, I leporyaxdand upwards; big 
rugi wlta fancy border and friiise to cover ^,.P"'°'2v_v " 
■nd op. We wlN exelaln wh_y *v* eaS Ball CARPETS AT 
MOST OHC*HALF THE PRICE OTHERS CHARGE. 
OUR FREE TRIAL PLAN Will M fullr •SBlalnaej. S^LHaSfiS 
make carpet In any shape to nt »n\ morn, our bliidlntr <iuautj guar- 
antee, oaf-pay af lir received tarma. quick delivery, color ichjme. 
very llctle freight char*W, .11 will be eiplsln-d b. TOO. Oil UdJBd 
out and »end to ua or on a postal card may. Sena nie your free 
S^iSl<«ue/'-.ndyouVSl gel •» fnw.aad y<*i will ge« 

o^r vc"-t^i and moat artoau&b»lv ||LftmjlM 
carpet propoelUoQ never known of before. "TRITE TODAY and 
geeertatrougatrREE b» return ra-ll. PoilRsW. 

ar<;* RfiFHUCK & CO.. Chicago. 



fir* M 



SPECIAL MANUFACTURING 



Dies and Stamping 

--TO OR D E R - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AND DROP FORGINGS 

Hardware SpeclaJtlea, etc., ManTd to 

Order. Send Samples or Drawings for 

Estimate*. Write for OuV Booklet. 

THE GLOBE MACHINE D STAMPING CO. 

013 Hamilton St., - Cleveland. Ohio 



PICTURE OF LINCOLN PARK BRIDGE 
W. L. STEBBINGS 

Civil and Consulting Engineer 

LJCKNSED ARCHITECT 
Monad nock Block, ... Chicago 

Tel. BirrlsoD 1104 Cable Address "Stebblrun" Directory Code 



+ADDT0+ 

YOUR SUCCESS 



8av*t4"ieirotr watlrel In a/filing 
long column* bk i.-i.j 



ALL METAL 
MODEL 

few 



THE LOCKE ADDER. 




It in In lralif§ Unip.eip. nse and drudirery of 
bui|nr~u delallH. Adda, nubtract*, multlplleii 
anddlvldcv. t'apacit)-, W9,vw,vV9 t m*k# 
a mlfrtnke. One uf tbe faMret luldintf mai'hlnea 
rue<l<>. No com |4 lira ted in«.*rhui]|>m to get out of 
order | do eiprrt n*palr ruatL*s bill* to pay [ no break* to 
oauae delay himI im-uni .nirrii-r Heady to DM any nine, 
, BO* place. Buuple, light, handy. Hie->. lil'>\' Inchea. 
X A" metal. 1'rl.r. SS.OO. pr»|.iild In I '. S. Sfnd 

0 Lock*- for t"ItEK 1 1 c»c* rlp£ I v i :bookk-i. Jyciif* tcavtcd. 

C. E. LOCKE BIFG. CO.. 

Adder 10 SaveX. m Wmlmul gLreel , EkmU, Io-a. 
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ELECTRIC RAILWAYS 

Dynamos : Motors : Cas Engines 



SHORT STORY FOR BOYS, 




DjjUplaf Worklnu M^flfK al*o Oaatlnga and Part*. E»ory- 
Lhing for tho Amateur Electrician. Bend for Catrtlogue B 

The CARLISLE & FINCH CO.. 

262 E. Clifton Av o. Cincinnati, Ohio 





£CTRlCtl 

m 

Alight whpn you wont it. Nochemlcnls. oil, attOgS or 
odor. lailowed by Army and Navy, and all Dctcrtivo 
pep't'R. Bend uh •I.ihi and we will uhlp no-hli>rlilcom- 

Blrto immediately prepaid. Other SpeHMni Kteetrlo 
otorn, fl.M and ifo pontage. BMU Top. nnil 1*0 
postage. Shocking Machine. SI .OOaoiI^^wstnire. Write 
for our book >«'o. 6 of Eleet rtcal flood*. IT'S KltKK. 
J. AXDKAE* SONS C.t., 493 W. Water St., Milwaukee, Wis. 



The World*! Headtiuarters for 

ELECTRIC NOVELTIES and SUPPLIES 

Iff lt'a Klectrlo We Have It. We Undersell All 

XmiwTreeLanipsABaMcry jfttt 
[U Sl.it.int, tJ.fU to $U.UO 
Battery Table Lamp 3-*-** 
Hnttery llanping Lamp 10.00 
Telephone, complete. aioU tot> 90 




Elect rlo Door Belli 
Electric Carriage Lamp*. 

t(.0D Medioal H."* riea, 
a Belt, with Suspensory, 
Tfleurnph Outfit". 
Batteri' M 



lotors. ft .00 to 
Bicycle Electric LlghU. 
Electric Etnilway. 
Pocket Flash Lights, 
TJecktii' Lights, 
BKTTD TOB KEW CAT., JTTBT OUT 

93 Electric Hand Lantern. Agents Wanted- 

OHIO ELECTRIC WORKS, .-. Cleveland, Ohio 



100 

fi.UO 
8.96 
2.50 

mm 

8.60 
a. '25 
1.28 
100 



SPECIAL DOLLAR ELECTRIC BARGAINS 



ElKlrlc rockcl Ltgtil . 
'■ Surf Pin. . . 
" Motor. . , . 
" Bell Outfit . . 
- Too. ... . 

Shocker . . . 
*' induction Goll. 




We keep all JEleotrio 
HoveUlea. 
Bond for cataloffue. 

Electric Novelty Co. 

16 E. Market St 
IWNArWIS IND. 



CVtry Boy Hit Own, Toy Maker 

Toll* how to make nil kinds of Toys. 
Sterna mnm Photo Camera*, Wind- 

nulls, Microscopes, J.]. -<■ trie 1'ek'graiOis. 
Telephone*. Magic Lanterns, j&oltan 
H *n». !'"« ts. from m row bout toa*choon- 
erj also K I U . Balloons. M us k", Wagons, 
XotwbHb, Bow and Arrow. 1'op Guns, 
Sling*. >■■■■, Fishing Tackle. RaM.it 
und Bird Traps, and many others. All la 
made so plain I hat a boy can easily mrtko 
them. 3.0 handsome* illustration*. Tali 
prwai book by mall, 10c, H for 2fic, 

Western Specialty CO-5M EL Minnehaha St , 8l Paal.Mlon. 




Mrs, Elsmere litis inherited so unsttoken belief 
In the superiority of wood fur cimklaig purposes 

mid baa had frequent recoara* to u row of tumble 

down Intones some three blocks from her fashion- 

able South Sid*' residence to secure the services of 

colored wood chopper*. Ou tier last trip she fulled 
to dud any men avallnhtc, nays tli«' American Artl- 
fuin. She was. however, eagerly mid quite gram- 
matically accosted by a fourteen -yen r-old colored 
h»y an follows; "W>re yon looking for mom* 1 one Co 
Coop your wood, Mr*. Elsniere?" 

He wax uromptly engaged for the afternoon and 

from 1 p. UL to tl p. ED. the sound of an axe could 
be heard lu the* Elsmere barn. 

When the youthful laborer appeared for hl.i pay, 
the lady feeling in a liberal mood offered bEiu 50 
Cents? considering that tiniidsiiuu- wages for n lad 
of bis age. 

"Beg pardon, Mrs. Elomerp, liut my charges are 
'JTi cents mi hour, making fl.125." 

"One dollar and. twenty-fire cents? What are 
you talking about, child'* Why. your father and 
tho otter men In your block only charge 15 cents 
ao hour." 

"I know that, nud If I didn't work any harder 
than they do. 1 wouldn't have the nerve to charg-w 
even 15 Cents. I want you to see how much I 
chopped. If I haven't done «ver twice u much Id 
a u afternoon as mr father ever did. yon needn't pay 
me anytliiiig. if I have chopped over twice as much 
as the men do. ain't I really cueapcr At cents 
than th^y are at 15 eeuUV 

The pile "mnde good" and so did Mrs. Blsmere. 



A FA til.]-:. 

Once there was a Man who had a valuable Wife. 
She wns Kind and Gentle and would -i.mM without 
Hitching. She wan trained to not Sit up for Him 
nnd ttbc had no Relatives nearer than a Seventh 
Coi:sln who lived In New Zealind. Now, this Wife 
was t : 1 1-: i ■ 1 1 til nnd the Man was sore distressed 
thereat. 

la the nest Office to this Man was another Man 
who was a Bachelor, engaged In the manufneturliiK 
business, and at his Factory was a Steam Boiler of 
great Horsepower and consequent Intrinsic Worth. 
Now. this boiler was after the manner of Boilers 
out of Kilter one day nnd the Boftflfier adjured the 
man to send for a Machinist to Prescribe for tho 
boiler's Ailments. 

Both of these gentlemen sit one nnd the same 
time seized the telephone and called up, the one a 
Doctor of Medicine and the other a Doctor of Steam 
Boilers. The Telephone Girl, after making the con- 
nection, by thnt strange Instinct of telephone girls 
to do the Wrong Thing, changed the wire- and *.he 
astonished husband received the following advice 
from the Machinist: 

"Ponnd ben on tho sides until you loose the 
Scales and then Flush Uer out with the garden 
hose.' 1 

The manufacturer In the meantime was equally 
shocked to bear the oily voice of the lady's phyfl'clnn 
advise the following for the case of the boiler: 

"AdmhBlstep two grains »f Quinine and apply Hot 
Cloths to the parts affected." 

Moral. 

When advertising dou't get your wires crossed. 




THE KULIADUC 

ELECTRIC VEST POCKET LIGHT 

and tttffaava an ini-tant, brilliant l&Et. Will gin eight thouaand n»h«* ^alS&S'S 
months with riBht naage. Inetpenaive to bay and to operate! I»Wln ah lo to PjJ^"*JJ 
mineraand ga-flttera who go In dark pla«* where any other form of ll«ht ia dangerous. 
Battt>plBB and holba eailly detachwl and re newed wnra required. 

■ 1 O0-t,'omplet«-n .00 • Postaae prepaid. Extra batteries 30c. Extra bulbs 35c* 

Writ* for prie*. In so.MitKW tad complete catalog. Aueauirantaa. HOWARD KUOTIUCAL NQV£LTY CO.. 183 Lake St., Chicago- 
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«tuuiuuumummi 

! MERE IT IS 



\ 



JUST WHAT YOU WANT 
A POCKET FLASHLIGHT 



$1.00 POSTPAID 



Ban thousand* «if fltuhpa for thousand* of ft«M. 
Thu hnndleat Habt joa prpr used. Ianlwui* 
A pti*h on thu button Kl'es a bright fl"-*b. be 
n«*>d inncellnr fall of bah or llithtttd In keg; OS 
powjrr without danim r. 

A Dollar Bill Bring* it by Return Mail 

Pocket FlasMWit with wcij! flats!* and km, • $1.28 

Extra Batteries 3*. Eire, Bicycle Tumi* *S,M 
Extra ilult. 85c. Elw. 8curr Pin 1.50 

Cyliniirlc'l Flaahlt.fcJ.tt) Kloc. Ni«ht Clock »» 
Elee. Kana* Lighter UBIKIeo. Candle. S.M 
Bio. WalkinxC'aui'li.OU Klec. Yavht 8uan-h 
Erec\ OarrinRP L'p. fi.U) !._>.' 5.00 

Nidht Liffhr nod Wnti-h Stand *3.fiP 

Our Wow «f latorfsllng ncrtflcal NwetUesFRtt 
NORTH SHORE ELECTRIC WORKS, 




Dept. Ki 



Elcrtrtinl I ". i..t- .m l .an furnish 

anjlliinc from 11 j.u-h button to 
liahtinaiilaut. 

Kenilworth, 111. 



ELECTRIC MOTOR 75c 

RnriB with a vet or dry batter?! aafc any elec- 
trical doaK'r or look through any electrical 
cntnlr>K'ii*2)ind seo it you can buy an electric 
m.itur Willi 2-ifi'h ormatam, HOtUM imn 
Held magnet, pul ley. etc., for 16 cente, pack- 
ing and por.- .- 15 centa. 

CATALOG IREI 

Dry batteries for operating moMn, induction 
tBUi. tmtll (J^Crta 11AU. MUi|t*Hia*feUBf. Hn>ua Mtfi. {-*•<» *■*! PmUi«. Io 

Ua* »oi 111. ■ in anal! uadl 



HOOK IIKVIKU'S. 




Mi 



for 10 ' ■■ of ■■■ - 1 - 1 . to »i[*tlai«nll[^ i 



Artesian Electric Co., 744 Artesian Ave., Chicago 



f^^|QCKET ELECTRIC 



Pottape extra, ire. The t 
outlet lam tha lungcst; gi»« most 
powerful Hunt. Il'iaVwajn ready— f>f mpljr preia thebut- 
i«'o. E» tra batteries 95c each. Agents make Wo men- 
Sudfm catalogue, TUB Y1A C0-,tt» K.l*ka Bu,Calrago. 




(VI AG I C 

I wLUteachyon one new oola trick 

aiiu one new card trick for 20 ots. or either 
forlOcts. I will tend '"Book of Card op Coin 
bricks." IBOp , 25C. each, and Include jllus. 
rata] or of £40 1 racks tree with ord-er. Loam at 
homa. amaze your friends, mystify, atartle and 
en t trial n. KOheht Wabbmass. Instructor In 
Mnclc. Z-l-i: VteboterAve.. CmoiGO, iLLmoiS- 



ELEGTRIG MOTOR ic . 
COUNTER SHAFTING 

The most practical, use- i 
ffOL 1 nstruvtlve cleotri- 
cal KPPQftBai made, Bt», ityf 
x**"H Inches, v, ■ 1 ■ < perfectly. 
OHfl t cumplcte, rcnily for use. 

«.0O. |Ud for cata- 
logue No. 6 foil of 
electrical good*, 
J. andraa * Sou Co.. 

41S ffeatttalrrSL, 
SIIwbuIipp, HIipjiDiln. 



c Trick Cards. 

"With theaecarda you can perform some 
of the moil wonderful Illusion* iou can 
change eights to duces, blacks to reds, etc , 
The transformations are truly wonderful. 
Price. IO c* rata with Instructions, 

hiiU our Big Bargain Catalogue. 
Address 

Wmbmm Specialty Co., 633 B. Minnehaha St.. St. Pail, Minn. 




MECHANICS. MOLECULAR PHYSICS AND 
HEAT, Twelve Weeks' College Course. By Robert 
Andrew* AHlUkan. Assistant Professor of Physics lu 
the University of Chicago. Svo. Cloth. 242 paires. 
Illustrated. List price J1.50; mailing price fl.60. 
Glim & Compuuy, Pu blip her a, Bo-slon. 

Thla book Is di'slirned to take the place of u class- 
room text-book 11 ml n laboratory ninuuiil. It Is built 
up nbout a number of neU'Chosen espcrluicit ta ami 
teuchc-s a few facta thoroughly rather than prwilt- 
ln^ n gNot amount of tiiaterlal. The book la a 1-011- 
llnuouB cantVc, the logical Hcqucncu of the chapters 
being carefully followed out 



WIRE ANT) WIRELESS TELEGRAPHY. By 
Edmund B. Moore. Cloth $1.00; paper &0 cents. E. 
B. Muore, BlirluRflcld, Vt. A little book of fttjefc- 
ni'-al liiforiiiutinn dcocrlblng the hlsstory of the elec- 
tric telegraph from Us birth to the present tlnm. 
The apparatus employed In wireless telegraphy Is 
carefully explained Bad the ailvatnagca of Its use, 
upon the ot*;'un are discussed. Many lUuslrutlonH 
and wiring illagruma nitiklng plain the different sys- 
tems are glvi-n also. lit all, n very neat and Intef- 
fsllng little volume on a thoroughly modern topic. 



ANNUAL REPORT OF THE SMITHSONIAN 
IXSTITUTION. — The annual report of the board of 
recent* of the Smithsonian Institution. Washington. 
D. C.» contains. In addition to- the usual report of 
tbe businesa of the Institution, a good number of 
valuable papers In the general appendix. Tbe fol- 
lnwlitB may be mentioned: "Progress of Air Ships." 
by Major B. BnUeH-Fowcii; "Aerial Navigation," O. 
Clmiiute; Graham BcII'h Tetrnbcdral Kites; "Rndl- 
Dm," by E Curie; "Radium," J. J. Tbnmsoii; "The 
N-Rays," by M. Blondlot and C. G. Abbott; "Mod- 
ern Views on Matter." by Sir Oliver Lodge; "The 

Electric Furnace." by J. Wright; "The Marlcn- 
fVldc-Zozzen High-Speed Electric Railway Trial*," 
by Alfred Grad'tiwlte. 



ELEMENTS OP DIFFERENTIAL AND INTE- 
GRAL, CALCULUS With Applk-atlons. By Wlllhini 
Anthony Granville. Instrnetor In Mathematics lu 
the Sheffield Scientific School; Yale University. 8vn. 
hind-flexlblc cloth. Illustrated. List price. 

tCtffitlmiofl 011 pag e 178-) 



"THE MYSTIC" ELECTRIC 
WEST POCKET FLASH LIGHT 
Sent to any address postpaid 
Send for free catalog. QOr 

FAY MARTIN C<5. 57UI \,. 
I60O X. Clark Street Chicago III. 




I»ept 



ITS 



ELECTRICITY 

BOOK FREE 

Profusely Illustrated With Photos From 
Life, Write For It To-day. 

This splendid book is compiled from theb«it authorities 
In th* world. Kxplalns how electricity u supplied bjr loex- 
penslve batterlra curea Kheumatl*m. l>jftpep"la, Insom- 
n iu. .'1- i Kidnejr Trouble and •llaervo affections and 
diseases due to poor circulation. 

Explains how to 6dJoj the famous electric baths and beauty 
aod health maiiMKO at home at Mttlo cost. 



THIS 




Bxnuas 

PREPAID 

Thin book .-»!-. i lists the latest Improved Batteries (Price*. tl.M 

to 111.35) wblcn we send prepaid, and allow l o dn ys Tree gnu* 

DETROIT MEDICAL BATTERY CO., 

139 Walker Block, Detroit, Mloh. 

Wrltt to-day for oar Free Book. 



Common Red Clover 

Cures Cancer, Eczema, Badt-Rheum, Rheu* 
matftam and all other Wood Diseases) 

How manr people realize the trao value of 
onr common rod clorerr It In the beat blood 
SWUM known. 1'boufa.!>d*ofprenilnvnt peo- 
ple hare been cured of cancer, rheu BjnuiB . 
constipation, erzema, akin and blood diaeasea 
by its mm. Send your address in D. Npedham's 
8mu. 116c Lakeside Bld»c Chicago III *nd 
they will mull frees full d*Trl|>iion of Red 
Clover Blossom Extract, a history of how Mr. Needham cured 
hi* canoer and test Imnniala from ninny who hnv>> uaed the 
rvmcdy. If yon have nny disorder ot the bleed ml Into the 
merit* of Neooham'a Clover. It Is the beat blood purifier 
known. 




DUPTURE/ 



Our!*- pan book free dewrtbex the frree teat 
Invention orthe Koth Century, for the relief 
and cure of Ruptnre, Shows interesting: pho- 
ton from lite and contains new and valuable 
information. Greatwt trial ofTer frer mart* 
bynnyJlnu. You "ill he interested. Write 

DEHQE *SJCRY, 180 m - ry Block, Toledo, 0. 



WONDERFUL STOVEJaEaffi 

DO* AIR-ONLY 10* OIL-CAS. 
one month. Customers daliubled triih 
'atrvleaa Oll-aaa Store. Hplcndld for 
ln« heating room", store*, offices, etc., 
with Undliitur Attch. No wick, dirt, 
or aalie" — no ooal b1l Is o r d rudgery— 
cheap, f ii.'!, i to :*>c a weak 

'«hoald farnlih fusl-gas for cnokinH 
fornmall family. £aaily operated— 
abMi nan safe — all raM. $3 and op. 
Write— Catalog FRE J* and s pedal 
IVIcc. A KENT* WA!NTEO-*-*Q 
Weekly. Call in or addrsea 
WORLD MFG. CO., 6790 World U'ld'c, Ctaclaaati, 0. 





The First Monday 



From ** The Em (rely New Cynic's Calcndir "* 
Copyright, Psol Elder and Company.San Franclico 

mailing price, $2.70. Glnn & Co., Boston. This 1h a 
standard text-book especially designed for the use 
of students Id colleges and engineering schools. 
Some of Its special features are a collection of ele- 
mentary formulas from Al**eltrn, Geometry, Trigo- 
nometry, mid Analytic Geometry, and a large inini- 
bor of exa'uplcs under each topic by way of illus- 
tration. There are about 250 ngnres which have 
been prepared at a groat expense Ln such a manner 
thnt they are surpassed by no other text book on 

the Calculus in the English language. 



A MODERN BATTLESHIP. Eneyc3opwilc X Ray 
Engraving, Numbered and Named. Sire 2Sx44 hi. 
Heavy plnte paper, 30 cents; edition de Inxe, linen 
on stretcher, $5.00. The Derry-Collnrd Company, 
258 and 2o" Broadwny. New York. 

This- Is a highly instructive and most Interesting 
Chart, A modern battleship with guns, turrets, 
ammunition stores, boilers, engines, wireless tele- 
graph, hospltul— everything thnt enters into the big 
leviathans that eost the Government from $3,000,000 
to $8,000,000 each, numbered and correspondingly 
numbered and named below. Not only that, but 
drown to a scale so accurately that one obtains 
a correct estimate of the size of each part In rein 
tlon to the others and can measure for himself. It Is 
safe to say that that one eould learn more about n 
battleship from this chart In an hour than he could 
In n careful perusal of a book on thenabject. 



THE AMERICAN WELL WORKS, of Aurora. 
UK, have Juel lwsiied their general manufacturer's 
catalog, a neat Utile volume replete with Interest- 
Ing descriptive matter and Illustrations In their line, 
together with up-to-date prices. The book also con- 
tains many valuable tables and some useful hydrau- 
lic Information. 




Murdook's Motor Cycle. 178] 
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FALLING HAIR ^ 



BALDNESS h % 0 ^ 

Tliete fa bur, oneway to tell the teatoo 
of t»a1 Iiil--,-. an H falling hair, ami lliat ii by 
3 III I.f0».ropfc tltmiRMlnn ofthr hair tt*e!l. 
The particular ilUeaw with whicli tout 
waliils afflicted must be known before It 
tan He late Uktcntly treated. The uv of 
uin-Imff cure* and l j r tonic*. VftboM 
knowlritf the specif - cause of yourdheue, 
I* lUe taking inrdfdnc without hppwhag 
what *nu are 111 ■ Id rure. ■-,.„,;., ( , . 
fnili-nlnUr* fifth. yr,ur tombing. U, 1'r-l 
i- >«■ AuUin. li e celrt*ate.1 RactefluU.clit. 
who « ill oenJ j M «l»M>lt.t>ly fre« a .lUirnij- 
U\ r>( y.xjr r a»e. a booklet on care ol iho 
hair and *ralp, and a sample boa of the 
rcmcily "hltli hcnlll prrjiarc ■prdally foi 
you. Fmlixe »c poatagr and write ttwlaj*. 



">McV 



OF, J. H. AUSTIN 

r'a Theatre Bldg., Chicago. 



You Can BUILD IT YOURSELF 

We tell you how to do It, show v lews of 
machines built M homo uml many letters 
s from sutisfled cns-tomersiiiournewbook 
■>* "How to M*4c and Sa>e Money *ltti Inoibalors aiJ 
Brooders." Full of trood things. In- 
l valu:ii(tototlie beginner. Ymwyb 
half the coat of your Incubator. 
None hatch bettor. Get the Rook 
and know for yourself. 

CHANNON, SNOW & CO., Dept. 198. Quincy, III. 





Are You a Lover of 
Good Tea and Coffee 



We arc ranking s 
Spwinl J*ropo?ltfoa 
to ' ii who enjoy i 
b^remtcnthat ianot 
only delicious, bat 
more npi*>\in\aa and 
nutritious than any 
other U'a mill coffee 
on the market. 




Write for 

Siwlal 

Now Year 
Proposition 

to person* trotting 
Dp cl uba or an nd i ti a 
order* of l&.UJand 
upwarda. 



It U worth yoar while, u we Intend to use unheard -of effort* 
tolncrooM' the number of ctiatomitra during 
the next two month*. 
This offer awl it* only to readers of Popular Modunte 

Write ua at once— to-day— to 
MK, CARL, 

Great American Tea Co.. 

at & 33 Ve*er SU, P. O. Box 289, Now Vorlc 



ROYALTY PAID an<,MuslcalConi P 08l, "on8- we 

arrange and popularize. 

m PIONEER PUB. CO„ 

SONG-POEMS G37 *^£S2SZSi*^ 



A $L00 PAIR 




FREE 

TO TRY 



If you have 



RHEUMATISM 



Send your name today and fi>t «hia 
Remarkable Cure by Return Mail. 

To those who answer this adyertlftraient nt once 
"■Ml be Hi-nt free la i ry a pair of the CVlebrnted 
Manic root Drafts, the great Michigan discovery 
which Is curing ull kinds of Rheumatism, Including 
even sniiip uf tin? worst ehrmiie cases In the state, 
nic-o DrnftH are worn on the ft-ct (without the 
Irani Inconvenience), but tlipy cure Rlii>umatisui In 
every pant of the body, by ubsorblug the poisonous 
»rw avid and other Impurities from the blood 
tliruugh the great toot pores. Don't think that he- 
cnu-o tin* rein.-.jy Is rumple ami cheap It won't 
cure. IT WILL, mid already thousand* have writ- 
ten us tbnt it has cured them, it will curt- YOU. 
send us your name today mid irlve tin- Drafts a 
trim, ir you are smlstied with the benefit received 
rrom them, then send us one dollar. If not. keoD 
vonr motley, voir DEtlDR. A spleudhl new book- 
let OH Rheumatism. Illtisrnitcd with colored platen, 
euines free with the Drnfi*. Write todav t«. lYIngk* 
FfjOJ Draft Co., 151 Oliver Hldg.. Jaekso... Mich. 
»<'iid n« money, only your name. 



A 



- « - / 



Veucjinnnt p<w*lt»1y *-n(»jSh«M)tlnit-ihe Klnyi<f 
Outdoor RportA > : i' - - 1 ' ■ i - i . . i ■ ftietl- I hero 
is <*niy ntie war ,,j lielnif su e to have the rlsht 
annfl, . tire h ui>iii>nn with n Keeord. 
ilit* "STKVKN-S" will milt your r.'.inln'lii'-nw In 
even t nrtindnr, anrt hs".rorty>i , ftr*<'f ''■vi-'ri''n<''' 
and arhieveniPtit hark of It. 

We iiiknuraciure a r..iiip.|Pt ? ani | varied line el: 

Rifles. Pistols. Shotguns 

,,~/l!$ t ~i"' UT dealer and Insist Ota the 
sn.\KN8. If yon rnnn»t obtain thetn 
let ii. know find «re wi 11 ah 1 ( > dlrwi, Kx~ 
l"<"- I'l-epnid ii|-"h r.. .-n.t !>( k',.... 

ISC |iAa!i< . . ■ . -r ; nittl ralnloff relative to 
our produrta. tlrenrma, ■ -riit, filntn 
en ehoolinn, dr., mailed for ♦ rents in 
■tnttip* to cover i>oatnB«'. Send forc!o»er 
little rifle o»t£le. _ 

J. STEVENS ARMS W TOOL CO., 

40 Main Strret 
CHICOPEE FALLS, • Mass., 0. S. A. 



f OU CANNOT "MAKE BRICKS WITHOUT STRAW" 
BUT YOU CAN SECURE ANY OF THESE 

High Grade Tools 
Without Money 



The folltrwing carefully selected list of tools includes those. wbK'li every mechanic needs, 
and which everyone who engages In mechanical work as a recreation will greatly desire to 
possess. We have selected a well-known brand, the excellence of which for quality and accur- 
acy is "beyond criticism. They are all from the celebrated WO'ks of the L. S. Starrett Company, 

manufacturers of fine mechanical tools. Every tool in these lists can be easily earned "by secur- 
ing a small club of new yearly subscribers to Popular Mechanics; 



ANY TOOL IN THIS LIST 

FOR ONE NEW SUBSCRIBER 

Retail 

Price. 

No. SOS 4-In. Sprlmr Tenured Rale * ■** 

No. 403 4-ln. Beveled Eds* Rule >~' 

No. 330 4-ln. Narrow Hook Rule W 

No. SOI Spring: Tempered Center Gase 45 

No. 450 Folding Pocket Rule In ease SO 

No. 135 Nickel Plated Pocket Level 50 



ANY TOOL IN THIS LIST 
FOR TWO NEW SUBSCRIBERS 

No. SOS Spring Tempered Role, 9-ln *•*• 

No. 408 Beveled Edge Rule, 0 In 1.00 

No.«0 Hwk Rale, 6 In tM 

No. El Thin Straight To 1 Square, 2 In 1-00 

No. 125 Adjustable Caliper Gage, l.OO 

No. 103 Protractor 1.00 

No. 40 Screw Plteh Gage 1.00 

No. 178 Thickness Gage 1-0© 

No. 87 Merenry 1'Lamb Bob 1.00 

No. 148 Adjustable Hawk Saw Frame and Blade 1.00 

No. 104 Speed Indicator l.OO 

One Dozen No. 118 A wit. Nail 8eW, In ca*e- 1.15 



ANY TOOL IN THW LIST 
FOR. THREE NAMES EACH 

ANY TOOL IN LIST 1 AND LIST *, OR, 

No. 405 Patent Draftsman^ Scale, 18 In $1-50 

Mo. 880 Steel Straight Edge, IS In 180 

No. II lt-In. Combination Square. 2.00 

So. 60 8-ln. Reliable Try Square J. 25 



No. 425 Slid*. Caliper Rule, S In 2.00 

No. IS 3-Jn. Universal Bevel 1.50 

No- 0 Screw Pitch Gage I.r>0 

No. 36 or 37 6- In.. Lock Joint Transfer Calipers. 1.50 

No. 188 Drill and Steel Wire Gage 1.50 

No. US 6-in. i>vel 1.50 



TOOLS' IN THLV LIA'T 

FOR FIVE NAMES EACH 

ANT TOOL IN LIST % AND LIST 8, OR 

No. S50> 24 -In. Straight Edge. . 52.40 

No. 516 Steel Tape In Leather Case, 50 In 4.00 

No. » i .'-in. Combination Square Set 4.00 

No. 3S Hardened Steel Combination Squares, 

Drop Forged 3.00 

No. 20 4H-ln. Hardened Kdge Solid Steel Square 3.50 
No. 2S 4-ln. Caliper Square with Adjustable Screw 4.00 

No. 60 Locomotive Guide Liner 3.00 

No. 67 New Universal Surface Gage, IS In 3.00 

No. 87 12 -in. Improved Lerri for Testing Shafting 2.50 
No. 107 12-In. Klectrl clan's Level Non-Magnetic. 3.50 
No. 183 24~ln. Draught amen'** T. Square 3.50 



TOOLff IN THIS LIST 

FOR TEN NAMES EACH 

ANS TOOL IN LIST 1 AND LIST 5, OR* 

No, 3 1-In. Micrometer in Case, *6.50 

No. US l-ln. Micrometer In Case. 7.50 

No. S 2-Jn. Micrometer In Case 7.25 

No. 124 B. Inside Micrometer 6.35 

No. 800 Universal Bevel Protractor. S.75 

No. 106 rniveraal Dial Test Indicator with Tool 
Font 



Any tool in the Starrett Catalog desired, and not given above, will 
be given as a premium for a dob. For particulars addrca 

POPULAR MECHANICS « . Journal Building: ■ « CHICAGO 
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PEANUTS and 
POP CORN 

A BUSINESS 
THAT PAYS 



Machines ire earning: 
from $Sa to 189 par 
week. Catalog Free, 

5. DUNBAR & CO. 

l8 4 20No.Desplaiiw5$L 
CHICAGO 




Send for 
■ Price List- 




CEMENT FENCE POSTS 



Cheap u wood, and will last forerer. Made with almplu 
»nd i ■• tools. Fire Proof. Front Proof. Wind 

rnrf MknA»luua~Ou>Miiii-l o. ()<■»» «l Will «s|.|iui »«d ud 1m 

ES&SRGS A - D - mackay & co.,S^W 




Tools 



v?\Bal our lsrce 800 pag» 



ErpTTine- 
o h a □ i o 
iflonld 
have a 

copy of 
HI page catalogue 
la Ma tool kit. TTho largest 

retail hardware stork In the 
world at yonr command. 
Everything for all trades at wholesale pricca. 
We carry both the medium and tho rery Was 

trades. Aalc for 600 pae© Mochanlca Cata- 
pgue. Ftoo Co aar address. 10 

Montgomery Ward & Co. 

MIcMKin Ave., Madison and Was ftlnglM Sts n Cftlcazo 



What Is Daus 1 Tip-Top 



TO FltdVK tbat Dans' "Tip Top"U 

lb»- b«t and simplest device for m&fc- 

Idk lOO roplea from pen-written 
anil ."iu copies from typewritten ori- 
el nal, we will ahip complete dupli- 
cator, cap size, without Uepoelt 
od ten < lO) datya' triad. 
I Pptct S?. SO less trade «M> „ „ a 
I mtof&\i%,Of 0K> "CI 
THE FKMX8. K. HATS DUPLICATOB CO. 

Paul llulltlliig, xil John >•,., New York City 




RUBBER 
STAMPS 



A profitable line 
to manufacture. 

We sell outfits for 

making them 

from $25 up. 

send fob particulars 

WK. A. FORCE OX COMPANY, Inc. 

l ksa Monroe fit., Chicago, III. 



The 

Overland 
Limited 

California 



the most luxurious train in the world, 
leaves Chicago 8:03 p. m. daily. Less 
than three days to San Francisco, 

Magnificent equipment. Eleciric lighted 
throughout. 

SHE BEST of EVERYTHING 

Two Other fast trains leave CIik'aAO 10 
a.m. and 11 :35 p. m. daily, with through 

service lo San Francisco, Los Angeles 

and Portland via the 

Chicago & North-Western, 

Union Pacific and 
Southern Pacific Railways 

All agents sell tickets via 
this route. 
Illustrated booklets on 
application to 

w. b. kn1skern. 

Chicago. III. 
or E. L. LOMAX. 
Omaha. Neb. 

ol!6 



INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor - Conditions 
Healthful Communities 

ON THE LINES OF 

THE ILLINOIS CENTRAL R. R. 

AND THE 

YAZOO & MISSISSIPPI VALLEY R. R. 



For full Information and descriptive pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 
I P«rk Row, - - Chicago, HI. 
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"Wsmt" and "For 
word, pnyable In 
»ent to * nnmb«r, 
and will be 
extra charge. 



3 cent! 



"SHOP NOTES" — Clot h 91, paper covers 50 cents. 
Popular Mechanics. 



AUTOMOBILES. 



ONE ORIENT MOTOR BUCK BOARD, latest 
model, used about three weeks, perfect condition, I 
have no longer use for an automobile. Price 9125.00 
f. o. b. Shreveport. R. C. Bradley, Shreveport, La. 

AUTOMOBILE GEAR to exchange for any thing 
useful; worth $150. A. P. C., 10 S. Wall St., Coluai- 

bus. Ohio. 

FOR SALE^ — A now Mobile Steamer at tanlf price. 
Address C. H. Benford, Shenandoah, Iowa. 

AERMOBILR— Capital Wanted to Develop. Utl- 
IbEGB a powerful natural force tliat takes the place 
of gas and the aeroplane for uplift and revolui Ionizes 
balloon and airship construction. Actlou wholly 
mechanical. Every atom of motor energy converted 
into Its equivalent of uplift and propulsion. No gas 
bag, no bulb to overtax the motor. Small and com- 
pact In form, simple and Inexpensive in construction. 
Belongs in the class of true Invention, not a work- 
shop mountain bringing forth a mouse after hard 
labor. Can take care of Itself in the wind, rise and 
descend at will and maintain any desired level. 
Force employed well known and can be developed 
to practically unlimited extent by simple devices 
and can be directed by a single lever to execute 
with precision every movement required for success- 
ful air flight. Address Box 47, Winchester, Tenn. 



FOR SALE. 



FOR SALE— Two gasoline launches one S3 ft.. 
7 ft. beam, 12 b. p. jump spark engine, with cabin. 
Will sell for 9500 spot cash. The other a 24 ft. 7Mj 
ft. beam. 6 h. p. Minimis gray engine, sell for 9275. 
or both for 97T>0. Write for further particulars to 
P. E. Vanlnwigen. 52 Front St.. Newburgh. N. Y. 

FOR SALE — The best car mover on earth. Good 
opening for axentR a* side line. Write u« for cir- 
cular, explaining the Badger Car Mover. Price $S 
b,^Appiotnp. Western Specialty Co.. Apple- 



ton. WJ 



FOR SALE] — Incandescent "battery* lamps from 
1% to 220 volts and candle power from % to 100: 
40c each and bas» 10c. Discount given on dozen 
lots. Smith Bros/ Electric Supply House, m W. 
Van Bureii St.. Chicago. 

FOR SALE — Mechanical-Electrical scholarsnlp 
(correspondence). Armour Institute of Technology, 
with 10 volumes reference library- Sold at 965*, will 
take S45 cash, or $47.50 Installments for books and 
eourse. B. Bean. 10 Wisconsin St., Chicago. 

FOR SALE — A No. S 45-inch blower In first-class 
condition. Manufactured by the Champion Blower 
& Forge Co. of Lancaster, Pa. Eureka Foundry Co- 
Rochester, N. Y. 



FOR SALE — a course in electric power and light- 
ing cheap, F. C. S., Wm, Quakel, Jr., 782 W. 12th 

St., Chicago. 

FOR SALE— One Davis Gnsollne Engine. 22 K. P.. 
as good as new. Price $300.00. Oregon Self Feeder 
Co., Oregon. Wis. 



FOR SALE — A specialty which paya taanUfAC- 
turer 100 per cent profit: can be made In almost auy 
shop; patent has 14 years to run; will sell patent, 
dies, and a good trnde already established. Owner 
1r located on Pacific? coast and does not wish to 
change residence- Address 700. care Popular Me- 

ebanlca. 

FOR SALE. BARGAINS — Foot Power Lathe, 
two speeds for wood, brass and Ivory turning, metal 
boring; will turn four feet long between centers; 
». lev en -inch swing; Iron head mid foot block, 
babbetted bones, wooden frame, metal runway 
for foot block, two Iron rents, centers, face 
plate; emery wheels for polishing; used by gun- 
smith for general repair work. Complete $20.00. 
Foot power mortice machine, one cutter. Irou frame, 
wooden spring, similar in general make to Barnes 
and Seneca Falls Co.'s mortieerw; 915.00. Both 
machines are in perfect working order and good 
practical tools. Prices include careful packing and 
on board cars at Peoria. Apply to W. N. FUher, 830 
Blgelow St., Peoria, 111. 

• FOR SALE — Second-hand 5 h. p. air-cooled auto 
eiiKlne. $05. Good as new. W. Hoffman, 1255 North 
Habited St., Chicago- 

FOR SALE— One Troy mangle. 10x73; one Corn- 
bridge extractor, 20-Inch; one Knudtuon combined 
C. & C. Ironcr, 18-inch roll; one Empire combined 
sh|rt ironer; one Hngen combined S. & B. Ironer, 
Ux:t6-lnch. Above machines in A 3 condition, at a 
rare bargain. Address Spring City Laundry, Wauke- 

TO EXCHANGE— For city property, a beautiful 
farm of 88 acres with all kinds of buildings in good 
repair. For particulars address P. E. Vanhiwegen, 

No. 52 Front St.. Newburgh, N. Y. 

YOUNG MAN studying correspondence course 
wants situation in electrical shop so as to leant Elec- 
trical Engineering. Had two years' exj 
machinist. 760, care Popular Mechanics, 

FOR SALE— BARGAINS. 
Hamilton Corliss Engine. 20x42. 
Vllter Corliss Engine. lUxft). 
Erie City Automatic Engine, 10x24. 
Buckeye Automatic Engine, 14xl«. 
M. A. Green C. C. Automatic Engine, 1:1x12. 
Watertown C. C. Automatic Engine, Hxlih 
flturtevaut C C- Automatic Engine. 8x10. 
L. D. POLLARD. 4$ S. Jefferson St.. 



BUSINESS CHANCES. 



WANTED— MECHANICAL PARTNER— I have 
been engaged for the past year In manufacturing a 
machine for which there Is: a very large and grow- 
ing demand. The work la *uch that I desire the 
co-operation of some bright experienced mechanic 
to Join me. Only a few hundred dollars required; 
200 per cent profit In the business. Address, 768, 
care Popular Mechanics. 

YOU GET SOMETHING of everlasting benefit 
when yon order oar business penmanship course. 
Best published. Used In many schools. Complete 
set of lessons fftr homv practice. 50 cts. ; with per- 
sonal mall instruction. $l.«m. Order now; stamps 
taken. Rasnuisseu School of Pemnansliip, Globe 

Bldg.. St. Paul, Minn. 

WANTED — Inventor of a number of cement arti- 
cles would like to correspond with capitalists desir- 
ing to start a factory manufacturing posts, porch 
pillars, etc, Address Box 443, Sturgls. Mich. 



BE A MINE OWNER— Why not, when we can 
sell you a mine from two hundred dollars and up- 
wards. We have sold some of the largest mines In 
Butte the Inst twenty-four years. Mines suitable 
for working or stocking. One of our bargains. 
Twenty acres three miles from Butte In the rich 
copper belt; has splendid showing; ground patented. 
Price only $2,000. Write for list. Cobb 
Company. Butte, Montana. 



for list. Cobban Realty 
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BUSINESS CHANCES- CONTINUED. 



FOR SALE— FOR ONE DOLLAR— Sir and 
Brother Smith: I have been a factory steel worker 
forty years, and these are best methods Med by 
expert smiths I have met. The New Treatise on 
New Steels explains all the new steels and tells 
how to work thein successfully. Also seventy-live 
new methods of forging and welding on machine 
and plow work, making all difficult job** easy, with 
ten receipts for making your own welding com- 
pounds for welding the different kinds of steel solid 
and no time wasted. You can make money mak- 
ing and selling- to blacksmiths some of these eoni- 
poundN. Ttiermlte welding fully explained; It welds 
railroad rails in the twinkle nf 1111 eye; this; Is very 
valuable to understand: Also two hand-colored Tool 
Tempering charts. Chart A explain* all annealing 
and hardening. Chart D explains both scientific 
and plain tempering to n Htundurd In nil. water or 
tallow, showing true color each tool should be and 
telling what It will stand. All the above for One 
Dollar, and auy one baying these and not satisfied I 
Will return his money free. Yours respectfully, 
VV. M. Toy, Sidney, Ohio. Samples free. 

RE-STLVER OLD MIRRORS, nt 10c. Brings 
you $5.<M). One agent made $~.8it with an outlay of 
<U5c. We have 20 other Practical Money-making 
Methods for lady or gent agents. Prospectus and 
list of present students for stamp. Hulllnger's Art 
School. Francesvillc, Ind. 



MISCELLANEOUS. 



WAITED. 



WANTED — Young men to learn Telegraphy and 
R. R. Accounting. Our graduates receive from $5» 
to $130 per month. Endorsed bv all railroads. Write 
for catalogue. Morse School of Telegraphy, Cincin- 
nati. O.. Elmifa. N. Y., La Crosse. WV, Atlanta. 

ONE YEAR'S SUBSCRIPTION to Popular Me- 
chanics to anyone sending iue "Automobile," Oct. 
toon. Mrs. C. F. MacDermot, Hotel Tonrnlne, Bos- 
ton, Mass. 

WANTED— "Automobile," Oct. 1000.' bark nam- 
Iters "Motor Vehicle Review" 1002. "Motor Age" 
lOOO-lfKU. Write to Mrs. C. F. MacDermot, Hotel 
Tonrnlne. Boston. Mas?*. 



HELP WANTED. 



ONE MECHANIC in every shop to earn good 
money. Address "Money," care Popular Mechanics. 

WANTED— Machinists having ability and tnct. to 
tench partly experienced men ways to gel the best 
results from drilling, milling, turning and other tools. 
A capable man will have steady employment nt fronu 
125.00 to $30.00 weekly. Address Thomas B. JeftVry 
& Co., Kenosha. Wis. 



FARM PROPERTY. 



FOR SALE — Illinois farm; 333 acres; blnck rich 
bottomland; clay subsoil; all can be plowed; do bet- 
ter corn land In the state; good buildings; fenced and 
crossed with Page woven wire; rural free delivery; 
long distance telephone: good gravel mads to city of 
2.IW0 population. Home market for nil farm pro- 
ducts. Burden's Condensed Milk Factory. The 
price paid for mllfe for past six months. J4.50- per 
100 lbR. Good school and creamery one-half mile 
from fnrm — 6 miles northwest of Chicago. If sold 
will taki 



PATENTS 



PATENTS SECURED through Popular Mechanics 
Patent Bureau promptly. Charges reasonable. If 
you have a new Idea or Invention write us regarding 
It. We will answer promptly and fully without 
Charge. Address Popular Mechanics Patent Bureau. 



CASH. OR WILL EXCHANGE for kodak or 
guns, complete lessons "Metal Mlulng," International 
Correspondence Schools; cost $65. Lessons on 
"Cyanide Process;" cost $15. Blow pipe outfit; cost 
S1& Complete drawing outfit: cost $10. Address 
• Mining Engineer," care Popular Mechanics. 

BRAINS FOR SAI-E — Do you want a prospectus 
written and Illustrated for your new company or 
syndicate:' Do you want one that will command in- 
tention and sell shares? Do you need a catalogue 
or booklet that will not be thrown In the waste 

iffl z:;i^irs:Br of Popular Ma - 

WHEN YOU WANT anything and don't know 
where to get It. write Popular Mechanics. 

THE FRACTOMETER will Instantly solve all 
problems In addition or subtraction of fractions and 
their decimal equivalents. Every person has need 
for this wonderful Invention, especially Draftsmen, 
Engineers and Mechnnlcs. Price 50c postpaid, or 

iven free with a year's subscription to Popular 
at^Jl P«'r year. Popular Mechanics. Jour- 

DEATH Is said to be pleasant when It takes place 
by drowning; however, we do not believe yon want 
to die that way. -How to Swim" Is the book that 
will teach you how to swim. Contains 100 Illustra- 
tions; sent postpaid for ». Popular Mechanics. 

BINDERS— Will hold Popular Mechanics 13 Is- 
sues. Sent postpaid on receipt of 50 cents. Ad- 
dress Popular Mechanics. 

IF YOU WISH to buy anything or have some- 
manufactured and don't know where to get It, 
Popular Mechanics. Journal Bldg.. Chicago. 

GAS BALLOONS bought, sold, made; any size. 
Carl E. Myers. Supt. Aeronautical Dept., St. Louis, 
Mo., Exposition. Address, with stamp, Balloon 
Farm, Frankfort, N. X. 

Five years subscription for three dollars. Popular 
Mechanics Co. make this olTer. A great many peo- 
ple are taking advantage of It. It's open to you also. 

"TIZ-IT" — Tf you want to obtain the best pos- 
sible results fronu your Phonograph you must use 
Tlx-It, the new All-Mcta I-Bnll-Aud-Socket-Swlvcl- 
Jolnt sound improving Horn Connection. Fits all 
Edison machines and new Style Columbia. Price 50 
cents. Scud for cl renin r. Address J. W. Krelllug 
Company, North JOtfa Ave. Chicago. 



HOW TO BRAZE CAST IRON. 
R G. Raymond. Pnynllup. Wash. 



Send 25c to 



MAKE SMOKELESS POWDER at 10c. Guar- 
anteed; full Instructions for $2.00. Smokeless. Pow- 
der Co>., FraucesvUIe. Ind. 

A MOVING-PICTURE MACHINE. 400-ft. mov- 
ing picture lilm, a sfcrroptlcon, 1~H> slide,-*, u 12x12 
ft. screen, and a calcium light outat, including gas 
tank mid gas making apparatus. Used but very 
little. Cost ?250. Will exchange for automobile, 
motorcycle or engine lathe. Address 2U.1. care Popu- 
lar Mechanics. 



ARE YOU LOOKING FOR MODEL CASTINGS? 
We have them and two stamps will bring price and 
circular. Sleum engines and hollers any size, and 
for any service. Lathes and gasoline engines. 
Snlhicvlllc Model & Miuhinv Works. Sallnevllle. O. 

RE-INIC TOUR OLD TYPEWRITER RIBBON 
at a cost of 2c. Big money for agents. I Instruct 
you and guarantee yon success for J-'t.OO. It is 
worth $20.00 to agents and $10.00 to stenographers. 
L C Hullluger. Fraucesvillc, Iml. 
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/doubleN 

( YOUR 

Vmohet/ 


The quickest way to 
double your money Is 
the best investment. 
If it's safe and sure. A 
satisfied person with 
experience, to whom 
you may refer, Is one 
way to be sure that 

t's safe and quick. 


TO MAKE MONEY 

TO MAKE, IT QUICKLY 
THAT'S THE POINT 


Let ua show you by 
evidence that 

M ILLS 

New Amusement 

MACHINES 
AreMONEY MAKERS 
— Mid will pay for 
themselves In from 
five days to five week 0 


AoubleN 

YOUR 
\II0HEY/ 


OUR NEW PLAN INSURES SUCCESS 1 
BOOKLET No. 2 TELLS ALL ABOUT IT 


MILLS NOVELTY COMPANY 

11-23 So. Jefferson Street - - CHICAGO 




f.% "GOOD-BY, MY LADY-LOVE:" 

I ^/ CMj, Ano«e.U<-l 014 fruuMfUn*. M>. Dmiij ,0o 



m - J oil Nil 1 Dm , I Go« 
laJlt?. tinder Ibt Addoumi 
>:'.t IS. Dub» Tr» . 



«»j >..■:' Sit i' - 

t Fnlls'f nr lou. Dill 

i- -'. —iti '- Um «•« ■ 1 '.t tba uutaa im. 
I'm WaAf Mr lion A n; for Tn, U LATEST 

BOSQB 4 MUiilr. nvaaa^ssskssssi. tore. >u, 

Un»PilMHrtM>(uUi| ■ ruldflnl»h»l WAT>H 

> CHAIN AS I' CHARM. All he 10 wu; Sl«i So. 
81m lAi IMMI *"*•» "be ["-paler. 

STAR MUSIC CO- CHICAGO. 



WATCHED THE HENS 

Trim used tfcem . Slant, the Gma-aa 
PoultrySpeclalitt, usestbehcoln hia 

Natural Hen Incubator. 

Nuure's own -wty, bsslnsostt, hen "ork. 

Cuts MjA prices. ICO tng haloher eeata 

but IS. -' " 1 Tanleil. "rile him to-day. 

Citalog with fAc. lice foniiuli free. 
Natural Hen Inc. Co.. B- 27 . Columbus, Nebraska, 




WHEN YOU WANT ANYTHING 

AND DON'T KNOW WHERE TO FIND IT 

WRITE POPULAR MECHANICS 




YOUR IDEAS 




FIGHTING ROOSTERS 

Mystify »nd uraso jtmr 
fmSBSS. Ttiaao «ro two grn- 
uins cum rouiirrs with 
feather*, ttey *lh* *» • 
finish, ud Are a1» aj i ready 

tofici.i. The asm! ef their 

movimmU le only known to 
the operator. Will lut a life- 
tlmo. l; - per pair, 3 fur £jc. 
Postpaid and oar bis banroln catnlowruo f r>c. Addrosei 

W. H. MHlfR SLfttY CO., 739 i . 4th Street. St. Past, Mian. 



YOUR OWN BOSS 

MANY MAKE $3,000 A YK Alt 

Tod have the sam-p ehnnee. Start it Mnil Order Bunin p*a at home. 
We tell yoa how. Mnoey eominir tu dally. Enormous p rofi in- 
ETorjthLog furnished. Writ* at onoo for oar "Starter" and FREE 
parti onion. 

P. M. Kruegvr Co-, 155 Waahlnartori It, Chtraso, III 




BIG MONEY! 

Can now be made In certain stocks by anyone with a 
capital ot 95 to » 1 0 a month. We are In position to 
.give you the only/ reliable toslde Infonnatlon. Write 
to-day. 

UNION SECURITY CO. 

401 Gaff B Ida;- CU1CAOO, ILL. 



1 1 00,000 offers* for 
ventkm: $8,500 for another. 
Bock "How to Ot tain a Patent" 
and "What tolarre*rt"sentfree. Send 
roiurb sketchi for free report as to 
patentability. We advertise your 
patent for Bale St Ottr expense. 
CHANMXE & CHANDLEE, Patent Attonwrr* 
918 f Street, Washington. IX tw 



A GOLD WATCH OF MERIT $5» 

GUARANTEED FOR 28 VCARS. 

Till. I* m Geonlae e-ld-L*ld Be traced W.ith 

ile huntior case, itom-winJ sod atem- 
1 and fitted with hifh-tfrSdo ruby 
JJMaiB moTMiuat Sond jour Mine, 
™ o. and Expreaa ORLce eddreai ui 
wb will tend the Witch , Watch- 
Chain antf Charm C. O. D. SS.60 
and express cbanjei. Ei amine ba> 

Core i .lylnr espreai nfi?nl a cent. If 
i ■ rrpretenied, |tar M W and pi pre** 
barer* and it's yuan. Writ* If yoa 
■Ire Ladla*' or Gents' ill*. Address 

SAFE JENEUT CO., Dipl. I U. CHICAGO. 



DO YOU 

l>«*lre an ev«n and 
systematic teuipera- 
ture in your office or 
homef 
Ton oSn hat* It by InMalllna 
our CaimtikM flcctrlc Rroglator. 
It Is automatic in iu oper- 
ation. 

Write for Sllnstrated Booklot 

Champion Elect* lo 
Heat Hes;ulntor Co. 

704 N. Main SL, Elkhart, Iod. 




WANTED 



10 oata in each state to travel, tuck alicna 
and distribute uimplM and clD'ularu nt 
oar sonde. Snlnry E7&.UU por month. 
per daj for eipeneee. 

Kl'HLMAN CO., l>ept. K, ah,.- Block, CBICAOO 



QO-OPERAT 



ION 



tn the roywtlo ki-f 
wp bold 



to fortune, fame ncd hnp- 
plBOM, VY« R014 the k»? y, but ca&D4( t«ro 
It nlone. Wo will ehare with you In the greatest uioney- 
umktnfc co-uperatlva' business on earth. We are niviiiK 
ftw>ay !250,O4)0 ohareN -of TreaAUry Stofilt. PafVftlue tl.OO 
per share. Not a abare can be bought for cash. 

There's 20 Shares for You 

No more for anyone. We don't want yon r money, dont 
send us a cent. Just a postal card. Our plan Is unlike tbal of 

the truet* whn bit<* million* <>f — ii . • r- ■ « to dronee. rnlli*d "pre- 
inoters." We areiilvtnE ours to partners— eoersetlo men 
and women. This atock will par lurtro dirldonda and coeta 
you— Just a little effort- that Is all— fortune's knock last 
jour door, twllrre It or not, layou please. 

THE PEOPLE'S COMPANY 

144- West Madison Street, Chicago 
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I Turned Out S30I.27 

■orlh of plaitnf In 8 »».*«, wriw« M. L. Smith of Pa. fntM 
.mail ootSi). R". Geo. P\ Orawfnnl wrilea, mad. 17.0) A""' 
d*j. J. J. H. Mi-. a ■ r, vriiM, ou m»»' |(i.O0 

d»y placing. Toot. Parker, acbiMl mcher 11 reara, wrliea, 
I tS.K) firaDi ddi day, SO. 36 ■umh.r." Plailoc 

Bu*tn«ii 'j - ■ i * :■ . We T> m-h Yon 
fFree^No Kiperlenee Rpflolred. Eferj- 

lho.lv bu latilrware. waicbra, j<"*r\rf anil racial 
l" v '!' I"» plalml with Oo)r). Silver, Hlckrl on 4 
UtUl plulnr- Hoary Plate— lawMproow*. 
,No» mjr or humbug Oulflia all ita>a. i- . ■■ - 1- 
. it-.iiif fu»r*iitiTit, LET US HTAIIT YOfL 
Write today for Cai»l ogue. Acvncy rod Offer. A4<lnt**, 
K. Oraj a Co., Plating: Works, Cincinnati, O. 




HINTS TO INVENTORS. 



"We owe our civilization to Inventions; bat for 
the Inventor we would at ill paddle Id a eunoe, chop 
wood with a (*t<>uc ax, oinl plow wltli a forked Stick, 
In fiift, nil our conveniences aiud luxuries are due 
to the Inventor. 

Nearly nil the wealth of the world Is due to In- 
ventions, yet tin* Inventor lina not had Ufl Just share 
of this weallh. A patented Invention wlileh fills a 
need of the people or off the manufacturing world Is 
a valuable properly capable of yielding large re- 
turns If It Is handled wisely and well; If it Is brought 
before the rljjbt people in the right nmimer. Right 
here It when' the inventor usually makes a min- 
tage. TUe reader, uo doubt, lias either experienced 
himself or has personal knowledge of an Inventor 
who bus worked hard to produce an Invention only 
to see It enrich others while he received nothing. 

To get a manufacturer to handle an Invention Is 
as big a job as inventing a complicated machine, 
and In In variably harder for the Inventor to ueeoiu* 
plSsh when proceeding single-handed. 

There nre two kinds of inventors, each necessary 
to the other; and the one Invents the device, and 
the other Invents the method by which men will be 
brought tn think favorably of It. 

Manufacturers do not like to experiment. Those 
with whom A royalty contract would be valuable 
prefer to confine their efforts to making and selling 
Only the goods that have been demonstrated In 
active use to be valuable, both as to practical work- 
ing of the device and its value as a seller. Right 
here lies the mission of the man who con reach the 
proper manufacturer and the public, either by spe- 
cial facilities or special fitness, or both, for new and 
valuable Inventions do not I u traduce themselves; 
those of the highest order of merit frequently have 
to be forced upon the market. 

In this day of large factories and strong compe- 
tition, articles of manufacture must be made In 
large ipuiutltles, mid frequently proper machinery 
for making them must be supplied. 

Very few Inventors have the facilities or the fit- 
ness to give a commercial value to tlielr Inventions. 
Inventions are often mode by those whose occupa- 
tion Is outside of the business to which, their In- 
vention pertains, and the Inventors are unable to 
devote the Unip necessary to market their Inven- 
tions. If you hove an invention which you believe 
to' be useful and marketable, write to uh and tell 
us about It and let uh tell you what we think 
ohont It. This will not cost you a cent, and you 
will at least get some valuable Information. It will 
cost you not li lug to know what we believe con be 
done with your Invention. 

Write us to-day, not to-morrow. 
POPULAR MECHANICS PATENT BUREAU. 

Journal Building. 

Chicago, in. 



BIG MAIL FREEg aTS U 

V",.' ~ .-. ; ■ '—- -> .- r . IH.-H. itmllrUw, 

•imp, »a*diac. ulaoandcf |*p*n. Gfcfailmi, ftftlftlAf*. elm- 

i ml * buUIU (ram 9 rnu all p'w 1 ■ lOeaati '* 

.^unipill.ll,. UTAH AOMW IHUXiH.HY. To 

F« — it...™ qni-k Ar— «' ArtfctH «MhJR| 

MiTi off d. -At •!•=«• .Puul— Trir*»;l«Cmtiln lUclea- 

li mm mm JokraJ'.? W.,i t*r»» Rifb:»iKM.lU.; 1 U ► u-iot 
K«n , liHr.'ttTjMt«;Sl UbWiMlU 0*0 IW II- >>" UUI 
—Ma"! »onh of mir c-li. Mil a HOLD I'RIZB TICKCt ■ r-o.l 10 

STAR DIRECTORY CO. CHICAGO. 




; Wfrsm 
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T YPEWRITERS makes 



AiiUw tana&rd UMalnaa Said or ReaUd Any 
Wh*rt ut Half ManufBOf ur«f« PriMa. Blilppetl 
wlLk. HnBin of Bxami«atJ<< ii. Benafor eaca'g 
Y,powrl[8rErr>porB u m. 1H La. BaU«Bt,«:lllc«gO 




A Good Printing Outfit for 



1 5c. 



With it jou can print your own curds, onve- 
Jopoa. or murk linen. Cmuuata of 3 font* 

rubber t'pe, Ink pad, type holder sad tweecern, 
It.. ■ only I&c eonlpatd. Oar now catalog of 
ewelry. novcltina, etc., free for the aaking. 
7, DON'T MISS IT! 

W. H. HIIUR SUTIV CO.. 73S t. 4th St.. St Pan). Minn. 



Li 



OW PLUMBING BILLS > 



(Set thrm by : Hirht prices for tap* 

plica. WoacU 

!> SUPPLIES AT WHOLESALE 
Vna save 110% to 10% on evi-rv arttclo. lllKb«ot 
*rndeK'K>d8an<I llno»"oniplci«. tfgB 
Kn-e lUUieninl catnlng glree J^. 
allpaj-tlculara. Write for It. 
B. P. KAROL, 
£29 W. Harrlmon SI., Chicago. 




MEN EVERYWHERE 



To learn bow to make new aud rcsllver 
old mirrors. Immense profits In the 
work and we guarantee you success. Wo 
tell free of charge how to emboss, elch, 
foil, gold leaf, gild, frost and chip glass. 
Sena for particulars and start at ouce. 



G. L. Patterson OX Co., CHicago, 111. 




ThisELEGANT Watch $3J1 

IWina |« buy > null cut (bla tail u4 MOil U "U* wtlB 

twin uag m1 «J1 iyt*. %o4 «» ■!» jo» l>7 ■■P"«" 



f.f eiunlmllnn 

CHAIN C- O, D. »3,T5. 

■Mi »L BlWd "lib rtoblj j*w*lad i 
ribitiUr^ » cornel llawi|fM| !<t« 0<*d 
Hi'ft rhalo far or (Ml tbala tvrUtaim. 

If wiia «o»Mif It »q<ul w «nj VH>H GOLD 
III. I ID W*TfH *rmrr»»l»d VKAltS 
m tU .i ["if w«» K '''> «od 11 l« jwir». "ai 

3l>fMt (UVUlH MD> >llh aX 1 )) HrlTjim 

W If Tn mi Oraii' nr LdUb«' «Ufc M&fawm 
II PARHVK k l'0..1 «t QataPjSl .rillUUO. 



MARE MONEY 

Qlvins moving plotare entertaiaroenU. 
QET OPR FRKR CATAWJOOE NO. « 

EUGENE CLINE (ZX CO. 

10 E. 14th St., New York City 59 Dearborn St, Cnicago 




ASTONISHING VALUE 

Screw Cutting Lathe, JO-ln- wiw, * 
ft. bed. Hollow Swindle; Hteady 3U*t. 
Center*, nMnMti Cut* Kiflht and 
Loft Thrends "1 to 48, Kanjr Bannina 
FootUotUm, Accurate, Cheap. 

Coii-ut ihli blnrllMoiu* and em lPW Catolctiw 
rm, MlmM Hi ranli -UI W 
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THE "NULITE" 



VAPOR 
OAS LAMPS 

AGENTS ARE COINING MONEY 

A ?<ih I'ecturj ndu4iua bi lh* an of llfbllne. Int lr-1 j hi, 100 
■Mil M> til liiMira n n. «n Hu»rt>ir u> rteotrlHly of km uil 

rb« M mnluU. Sa ImddUU. L '.ji rbu. alKnlulBl; mlr Ptltl 

M ilebL TV.«l».> uiuubkiiutc la'Ja Uunpi, MD Untpa. r.h»D SW 

«■■'( ibiI Rn t Xtmpi. Afwtit. tuu* al nm Wiha far fr*> rats. 

lifua uil pH.-M. unaiiffcluta all kln'b anil (raiUa of inan l»» 

if i .,• h.n OUmiT-m M m«1LI »a«t jou War |m*l». erioaa 

••nl U|.ai r.|Unl 

Chlcaieo Solar Light Co. Dept. ('. Chlrairo 



Popular Mechanics BooK Department 



furnish anr book published. Boottf in 4H« following list sent 
id on r«ceipi of price, or for the number of Nmw Yaarly 
Jubicrtbefi slated. The lender of the club may 
include his own subscription in clubs 
of three or more. 



ARCHITECTURE HOLDING, FAINTING, ETC. 
Steel Square, Treatise of the Practical I'ses of. by 
Fred T. Hodgson, Architect. New and up-to-date. 

Published May 1st, 11)03. Do not mistake this edi- 
tion for the one published over twenty yean* ago. 
This Is the latest practical work on the Steel Square 
and Its uses published. It Is thorough, accurate, clear 
and easily understood. Confounding terms and phrases 
have been religiously avoided where possible, and 
everything In the book has been made so plain that 
a boy twelve years of age. possessing ordinary Intelli- 
gence, can understand It from beginning to end. 
Cloth. 2 volumes, 560- pages. 500 Illustrations, price 

52.00. Given for 3 subscriptions. 

Hodgson's Modem Estimator and Contractor's Guide, 

for pricing all builders' work, with many tables, rules 

and useful memoranda, by Fred T. Hodgson. This 
work contains a concise explanation of the various 
methods of estimating; builders' work by the square, 
by the cubic foot, by rough quantities, by accurate 
quantities and other methods. The mason, the plas- 
terer, the bricklayer, the carpenter, the excavator, 
the plumber and. In fact, the representative of every 

trade lhat has anything to do with building will find 
rules and methods given in this volume for estimat- 
ing the cost of work he is tendering for. Cloth bind- 
ing, 30O pages, 200 illustrations, price $1.50. Given 
tor 3 subscriptions, 

.Modern Carpentry and Joinery, a practical man- 
ual for carpenters and woodworkers generally, 
by Fred T. Hodgson, Architect. A new, complete 
guide, containing hundreds of quick methods for per- 
forming work In carpentry, joining and general wood- 
work. Like all of Mr. Hodgson's works, it 1st writ- 
ten in a simple, every -day style, and does not bewilder 
the working-man with long mathematical formulas or 
abstract theories. The Illustrations, of which there 
are many, iiro explonatory, so that any one who can 
read plain English will be able to understand them 
easily and to follow tho work In hand without diffi- 
culty. Cloth binding. 356 pages, 230 illustrations, price 
SI. 00. Given for 2 subscriptions. 

Hodgson's New Hardwood Finishing, by Fred T. 
Hodgson. A practical treatise on wood finishing In 
all its branches. Including tools and materials em- 
ployed, preparation of surfaces, stains and staining, 
fillers and filling, shellacking, varnishes and varnish- 
ing, rubbing, polishing. French polishing, wax polish- 
ing, oil polishing, etc., etc, Also a full description of 
the woods employed in wood finishing, their treat- 
ment, and the finishing of floors. Cloth. 320 pages, 100 
illustrations, price $1.00. Given for 2 subscriptions. 

Radford's) American Ideal Homes, containing 100 
house plans. 2O0 Illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions. 

American Ideal Homes, edited by Radford, illus- 
trating 100 buildings wtth plans and perspective 
views, size 8 by 11. 108 pages, price $1.00. Given for 
2 lubscrlptlons. 

rturnhnm's Practical Honse Builder, with plans and 
specifications, by H. E. Burnham. 100 Illustrations, 

papv-r oove-r. price 25 cents: cloth cover, price 50 

cents. Glv«n for 1 subscription. 

Estimating Frame and Brick IIoaBeB, by Fred T. 

Hodgson, 2 24 pages, with scale drawings and other 
Illustrations, price $1.00. Given for 2 subscriptions. 

Barn Plans and Out Buildings, for the construction 
of barns, etc.. J56 Illustrations, cloth, price $1.00. 
Given for 2 subscriptions. 

Common Sense Stair Building and Hnndralllng, hy 

Fred T. Hodgson, M. O. A. A. Handralltng — Showing 

three of the smallest methods known In the art, with 

complete Instructions for laying out and working 
handrails suitable for any kind of stairs. Stair 
Building — Section four of the work, which covers up- 
wards of SO pages, la devoted to newel or platform 
stairs chiefly, and gives instructions for their build- 
ing, planning and decoration. Cloth. 256 pages. 230 
Illustrations, price $1.00. Given for 2 subscriptions. 



Builders' ArchUfrtural Drawing, Self-Taught, by 

Fred T. Hodgson. This work is especially designed 
for carpenters and architects and other wood work- 
ers who desire to learn drawing at home, and who 
have not the means, time or opportunity for taking 
a regular course In school or college, or availing 
themselves of the offers made by one or other of the 
"Correspondence Schools." This valuable work con- 
tains over 300 pages printed from new large type on 
a superior quality of cream wove paper. Over 300 
fine line engravings made especially for the work, 
each drawn to scale, 18 large double folding plates 
with full explanation for each. Also contains per- 
spective views and floor plans of 60 low and medium 
priced houses. Cloth, price $2.00. Given fo^ 3 sub- 
scriptions. 

HodgMon's Low Cost American Homes, arranged 

and edited by Fred T. Hodgson, M. O. A. A. This 
book contains perspective views and floor plans of 
one hundred houses, churches, schoolhouses and 
barns, and Is, without a doubt, the most practical work 
ever Issued. The plans shown have been built from, 
and many of them duplicated many times over. AH 
are practical, the creation of the well-known author. 
Including many other architects throughout tho United 
States and Canada. Cloth. 220 pages. 200 illustra- 
tions, price $1.00. Given for 2 subscriptions. 

PAINTS ami PAINTING. 
The Painters' Encyclopedia, containing definitions 
of all Important words in the art of plain and artis- 
tic painting, with details of practice in coach, car- 
riage, railway car, house, sign and ornamental paint- 
ing. Including graining, marbling, staining, varnish- 
ing, polishing, lettering, stenciling, gilding, bronzing, 
and valuable hints and helps In scene painting, por- 
celain painting, plain painting, distemper painting, 
and all work In which a brush, pencil or palette Is 
used, by Franklin Gardner. Cloth. 426 pages, lully 
Illustrated, price $1.50. Given for 'i subscriptions. 

Pmedeal Carriage and Wagon Painting, a treatise 
on the painting of carriages, wagons and sleighs, em- 
bracing full and. explicit directions for executing all 

kinds of work, including painting factory work, let- 
tering, scrolling, ornamenting, -varnishing, etc., by M. 
C Hlllick. Cloth, 160 pages, fully illustrated, price 
$1.00. Given for 2 subscript ions. 

The Slgnlst, new, original, up-to-date. These de- 
signs have been prepared especially for this book by 
a master In each special line, all of which are replete 
with helpful suggestions of new and practical Ideas, 
which the skilled mechanic or the beginner may 
amplify to almost an unlimited extent. In the prep- 
aration of this hook no expense has been spared to 
produce a standard text-book of original art gems 
which shall adequately supply a long-felt want, 
cover, price $1.60. Given for 3 subscriptions. 



The 2nrh Century IL.nd Hook far Steam Knglneen 
and Electricians, with questions and answers, by C. E. 
Swingle, M. E. This Is the very latest and best book 
on engineering and electricity for the beginner, prac- 
tical engineer or electrician published. It Is written 

Ire a purely self-educational style, so that any one 
with but a limited education can understand It. Illus- 
trated with hundreds of line engravings, showlne 
every working part of an engine or boiler, dynamo, 
etc, 900 pages, size 5x7, durably bound In full leather, 
pocket book style, red edges, price $2.50. Given for 
4 subscriptions. 

Farm Engines and How to Ban Them — The Young 
Engineer's Guide, by James H. Stephenson and other 

expert engineers, fully Illustrated with about seventy- 
five beautiful woodcuts, a complete Instructor for the 
operator or amateur. This book was the only one out 
of several that was accepted by 17 state agricultural 

colleges as a text-book for us* of students In farm 
machinery. l2mo, cloth. 224 pages, price 11.00. Given 
for 2 



Modern Atr Brake Practice, its Use «nfl Abuse, by 

Frank H. Dukesmlth. The new air-brake book. In- 
valuable to trainmen, engineers, firemen, conductors, 
electric motormen and mechanics. The latest and best 
1904 edition. With questions and answers for loco- 
motive engineers and electric motormen. While 
thero have been many air- brake books written, we 
feel safe fcn saying Ihat never before haH the JUbJeCt 
been treated In the >am« lucid, understandable man- 
ner In v.'hleh our author has treated it in this new 

book. The book tfl fully Indexed and cross-Indexed, so 
that any subjec* can be turned to Immediately, as de- 
sired. If you are already posted, you can become bet- 
ter posted. If you really want to know all that is 
worth knowing about air-brake practice send for this 
hook. 12rno. cloth, 303 pages, hundreds of Illustra- 
tions, price 11.50. Given for 3 subscriptions. 

The Locomotive V'p-to-Date. The greatest accumu- 
lation of new and practical matter over published 
treating upon the construction and management of 

price R50. Given for 6 subscriptions. 

The rractfeal Gas Engineer, by E. W". Longanecker, 
M. D. A manual of practical gas and Kasollne engine 
knowledge, covering errors to be avoided In the con- 
struction of. find how to correct, operate and care for 
gas and gasoline engines. Every user of a gas engine 
needs this book. Simple. Instructive and right up- 
to-date. Full of general information about the new 
and popular motive power. Its economy and ease of 

sssrsss- ...urbn^'-v^'iL^uo^' l,,us - 

ELECTRICITY. 
Modem Miring I>Iagrama and Descriptions — New 

1904 Edition, a handbook of practical diagrams and 
Information for electrical workers, by Henry O. 
Horstmann and Victor H. Tousley, expert electricians. 
This grand little volume not only tells you how to do 
It, but It shows you. It shows you how to wire for 
call and alarm bells, for burglar and Are alarm; how 

to run bells from dynamo current: how to Install -and 
manage batteries: how to test batteries; how to test 
circuits; how to wire for annunciators, for telegraph 
and gns lighting; it tells how to locate "trouble" and 
"ring out" circuits; It tells about meters and trans, 
formers; It contains 30 diagrams of electric lighting 
circuits alone: It explains dynamos and motors, alter- 
natlng and direct current; it gives ten diagrams of 
ground detectors alone; It gives "compensator" and 
storage battery installation: it gives simple and ex- 
plicit explanation of the "Wheatbtone" Bridge and its 
uses, aa well as voltmeter and other testing: It gives 

a new and simple wiring table covering all voltages 
and all losses *or distances. 16mo. 14$ pages, 200 Illus- 
trations, full leather binding, round comers, red edges, 
slee 4x6, pocket edition, price 11.60. Given for 3 sub- 
scriptions. 

Electricity Made Simple, by Clark Caryl Hasklns. 
Just the book for beginners and electrical workers 
whose opportunities for gaining: Information on the 
branches Of electricity have been limited. A book 
devoid of. technicalities- Simple, plain and under- 
standable. There arc many elementary books about 
electricity upon the market, but this Is the first one 
presenting the matter in such shape that the layman 
may understand it and, at the same time, not writ- 
ten in a childish manner. For engineers, dynamo 
men. firemen, linemen, wlremen and learners. For 
study cr reference. Cloth. 233 pages. 108 Illustra- 
tions, price $1.00. Given for 2 subscriptions. 

Dynamo Tending for Enelneers, or. Electricity for 
Steam Engineers, by Henry C. Uoretmann and Victor 
H. Tousle y. it Is with a view to assisting engineers 

and others to obtain such knowledge as will enable 
them to Intelligently manage such electrical appara- 
tus as will ordinarily come under their control that 
this nook has been written. The authors have had 
the co-operation of the best authorities, each In his 
chosen field, and the information given Is Just such 
as a steam engineer should know. 12mo. cloth, 208 
pages. 100 Illustrations, price net 11.50. Given for S 
subscriptions. 

Modern Electricity, by Henry and rtora. Not only 
the latest but one of the most elaborate- and complete 
works on this subject. Includes latest achievements 
of scientific research, with explanation of modern in- 
ventions and appliances: 150 Illustrations, two special 
wiring- diagrams, free from technical phrases, cloth, 
price 11. oo. Given for 3 subscriptions, 

Easy Elect rlea? Experiments and How to Make 

Them, ty L. P. Dickinson. The book Is an elemen- 
tary handbook of lessons. experlments*and inventions. 
It Is a handbook for beginners, though It Includes, as 
well, examples for the advanced students. Illus- 
trated with hundreds of fine drawings: printed on a 
superior quality of paper. 12mo. cloth. 216 pages. 120 
Illustrations, price $1.00. Given for 2 subscriptions. 

POPULAR MECHANICS. - - 



Practical Compena" of Electricity (Vest Pocket 
Size). Electricity In all Its branches and applica- 
tions described In concise and practical manner. In- 
cludes directions lor wiring and lighting of houses, 
estimates of cost. etc. 119 illustrations, vocabulary of 
common technical terms, leather, gilt lettering, price 
60 cents. Given for 1 subscription. 

The Motorman's tinkle, by J. YV\ flayetty. An In- 
valuable instructor, illustrated. Pull instructions about 
the care and running of cars. The latest nnd beat 
published. Cloth, prico 50 cents. Given for 1 sub- 
scription. 

Practical Telephone Handbook and Guide to Tele- 
phonic Kicbanffp, How to Construct and Maintain 

Telephone Lines, by T. S. Baldwin. M. A.. Illustrated. 

Containing chapters on The Use of the Telephone, 
Series and Bridging; Phones, Line Construction, Mate- 
rials to be Used. Locating and Correction of Faults 
In Instruments and Lines. This is tho best book ever 
published on farm telephones. It is the only book 
ever Issued which treats the subject exhaustively 
and comprehensively. It Is of Inestimable value to 
promoters of rural party lines, because it contains 
all of the arguments that are necessary to show the 
advantage of rural party lines. It also tells how 

such lines should be constructed and cared for. Cloth. 
ISO pages, fully Illustrated, price |L25. Oiven for 
3 subscriptions. 

Telegraphy HeM-Tau^ht, a complete manual of In- 
struction, by Theodore A. Kdison. M. A., instructor at 
American School of Telegraphy. Illustrated. In this 
valuable volume will he found everything that Is nec- 
essary to the study of telegraphy. Though telegraphy 
U essentially a mntter of practice, it has been the 
aim of the author to present to those who aspire to 
master the art of telegraphy a book treating the sub- 
ject In as concise and clear a manner as possible, 
without eliminating anything that Is important, and 
without putting In things that are detrimental, and 
which would have a tendency to confuse. Cloth, 180 
pages, fully illustrated, price 11.00. Given for 8 
subscriptions. 

The Handy Test Pocket Electrical Dictionary, by 

Win. L Weber, M. E. Contains upward of 4,800 words, 
terms and phrases employed In the electrical profes- 
sion, with their definitions given In the most concise, 
lucid and comprehensive manner. The book Is of a 
convenient slio for carrying In the vest pocket, being 
only 2% Inches by Inches, and K Inch thick, 324 
pages, illustrated, and bound In two different styles. 
Cloth, red edges, indexed, 25 cents; full leather, gold 
edges, indexed. 50 cents. Given for 1 subscription. 

Modern Electro-Plating, by J. H. Van Home. Th« 
only work on the market that gives proper atten- 
tion to the modern tools, materials and methods used 
In preparing work for plattnjr. It takes up matters 
from the beginning and tells how to manipulate arti- 
cles from the rough casting, forging or stamping, 
clear through all the processes of polishing, plating, 
etc.. down to the final coat of lacquer. 1S9 pages. 

Iu',', h J££"£& W-xTS 

subscriptions. 

MECHANICS. 
Modern Blacksmith lug, Knt lonal Horseshoeing and 
Wagon Making, by J. O. HoLmntrom. This valuable 
work la written by a man having* thirty years* prac- 
tical experience. Elementary rulea are employed, thus 
avoiding the more technical terms, rendering this trea- 
tise practical and moro Invaluable to all who have 
use for It. Even the oldest blacksmith or wagon 
maker will find many helpful suggestions, and any 
young man can master the principles of these two 
useful arts by a careful study of this book. The rules 
nnd recipes will be found of great value to farmers, 
horscshoers, wagon makers, machinists, liverymen, 
well drillers, manufacturers, aa well aa amateurs and 
young men on the farm. Over 200 pages, fully Illus- 
trated, price, cloth, fl.00. Given tor 2 subscriptions. 

Hot Water Heating, Steam and Gas Fitting:, Acety- 
lene Gas— How Generated and How Used, by J. J, 
Lawler and Geo. T. Hanchett. For plumbers, steam 
fitters, architects, builders, apprentices and house- 
holders; containing* all modern methods and practical 
Information of all the principles Involved In tho con- 
struction of steam, hot water, acetylene gas plants, 
and how to properly do gasflttlnR. Cloth, 384 pages, 
fully illustrated, price $2.00. Given for 4 aubacrlp- 
Hons. 

American Sanitary Plumblnp;. by J. J. Lawler. For 
plumbers, steam Utters, architects, builders, appren- 
tices and householders. Containing practical Infor- 
mation of all the principles involved In the mechanics 
and science of modern plumbing, illustrating, with 
original sketches, the fundamental principles of every- 
thing- the plumber should know. Cloth. S20 pages, 
fully Illustrated, price tft.M. Given for 4 aubscrip- 

Journal Bid,*., Chicago, 111. 
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Diamonds 



on 



Credit 

"Just the size 

that satis/lea" 

Carat stone 



QUALITY A-l 



$65 



.00 

$10 Down; $6 Per Month 

HpHH difference between our credit 
* pricci aud your regular dealer's 
cash prices is iust 10*. Kirms who offer 
to sell on credit at cash prices or less. »re 
unworthy of your confidence. Ia every 
"competition shipment, "we have sained 
a uew customer. This is a fact — not a 
claim. We will express rinir like illustra- 
tion to any honest person lor inspection, 
nil chnrsc» paid. Send tlrst payment with 
order or ask us to ship ring, C. 0. D., 110. 
Balance in nine monthly payments. Ring 
Book No. A 171, shows many styles wilh 
weights and prices. If interested in watches, 
ask tor Special Catalog;. 
HERBERT U JOSEPH &. CO. 

Diamonds— U'aiihfs— Jewelry 
148 A 1T1 State Street, CHICAGO 
RMpoBrfbfJttf, «23tt.000- Eitsbllihed 1883 



"IF SLEEPING, WAKE, 



If Jfflrtlns.RIBR before X turn away,' 
hoar ot FATE '111 



It !■ the 



it 



OPPORTUNITY 

tho ralnr nf human dmrtlnlaa, thnt srwrnkt 

(If aiFiny br...k* Thin«'- (INK i'Olt NF.ED 
Tis unpretentious, and lta name f 

A Guide to Full Pockets 

That's what moot nmrtali need and If thy needs an 

common nltn the rest, her* Is Uio mjstlo key to 

fortune, fn me and Joy. 

•TIbFREE, for fortune'samllos can ne'er t» boaght. 
Thoosind* have rend -ami quickly tenoned the nffered 
boon. Tin now my turn— this call the Ia\at to yon. 
If heeded not yon'II a**ek; 1 n Tain for that wh ich will re- 
turn no more, bond thou a postal card and wo wUi tall 
thou all. 

THE NUTRIOLA CO., 142 W. Madison St, Chicago, Dl. 




50% OFF 



OUR 
CATALOGUE 
PRICES 



Hereafter wp will alea to the public 
direct in full nil t.-nrhor't n*.d deaUr's 
discounts on VIOLINS. (-L'lTAItS, 
MANDOLINS and other -iru.,;. .1 in- 
strument*. 
A oasjap brt aaryjoea bl a Inatru. *~ - - 

merit lim«l At 87.50 J 

Our $31 Lewla Orchestra No. 1 
Violin. Our standard for profession 

and hiuh-urade amateurs; easily worth 

#'JS.nO; lisiud bjr uh for years at 
Price to dunlcre and now direct *« 
to the public ?1U>.M» 

Other i nitron]* tits, all at GO per rent off. from «, oc ftn 
mJu ■ n d ?X.W unto SI 25. 00 



H* art th«:uv**l toJ 4<1<M •Uliul't )lrl>f*d Imuun»al fttm» la IM I 8 

Import A\r~-i fr-n OL'K "W\ . .k.h,,.in KLUUn Uarwaay. Uj IVIw. Inl< 
|m« TEN DATS' TRIAL «f lnnn«M Uion irtaal purahWK KrM. fu 

WM. If WIS A SON. 211 B WABASH AVENUE. CHICAGO 

a* BpeulaUl in string* for HtinamNUU trade. 



BUYS THE GENUINE 



u4 
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Hand forged fron. - 
the wf.rid. Made and i. 
Inch blade with double -h.,iii 



nnest Turor tteel In 

RAZOR 

lered hy superis. gronod by hand. H 
'■"r.et-i ready for use. roiij ».rr».<rd. 



iVo Better Razor Made at Any Price* 

? ore ynu "i 1 * et M « ood " the best for •! (il 

°" Fries. Unr-Ur a.d "Haw u Strap ■Raa»r.** a*t.( SSS 

HOME MERCANTILE CO., Dept. 30, CROSSDALE, ILL* 



Sandmen 



Don'tbuy In* 

BtrHIM.'llr m of 

any kluri un- 
til you have 
■ e e n oar 
■prices. 
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Ed Cornet 



•Mellent Windsor mndsl. B A Windsor 19.50. Pro- 
fessional Solo La Bevre Cornets, twelve models. 
Kcnulne Courtois Instruments. Our Illustrated, 
Musical Instrument Catalogue oontalua everythina' 
known Id niusle. Everything from Brand pianos 
H violin atrlnes. Write as once for catalosua and 
study our wholesale prioea. Bandmen particularly 
should have our catalogue. A postal will brlni it. 

Montgomery Ward & Co. 

Hicbicaa Are. , Madison and Washington Sts. .Chicago 




PRICE EXPLAINED. 



FOR SS.0O TO SB. OA SEWING MACHINES Sit 
ILLUSTRATED HEW SON. HAVI 



IILAR TO THE SIACHINE 
DELT AO V at RT !•££>, 



■■KM 

How sewimc machlnex c*n be offered o.t Dim 
Brier* and why we can sell the HIOHESTORADI *— 
Sewing Machine* made In tha warltf as ma<h 
lower |>rl(«rt Ctiaa any other houm-. Is all lully 
•T|.l&]nM In our n«W bU rree Special Sowing Machine dialogue. 
Cut tlds odvertlMmDnC out and send It to usand you will reeelve, 

a 1 return niatl.frew, ooatpald. our new bl« Irec Sewing Machine Cat- 
agua, rthowintc the n»o»t i-u fiiiiloU- n-t.-ortrticiit- of tin- hlgheat grade 
Sawing Machlnaa made In the werla. all shown to larvp lio.noj<ome 
halftone and colored Uimtratlou?, full descriytiou* aiiiTall prioolat 
pCtOM mui-h lower than any other houKSiean i-ot*l).iy niake- With 
the Dig Free Cataleiueynu will rerelveTH E MOST ASTONISH I HOLY 
LIBERAL Sawing 1 Machine offer ever licunl of. n nt*w nod marvelous 
propoaltlon. How others coji offer ne»l»n moi'hint.M* nt S>> 00 to gH 00 
aad w!ij wscanatll atmuchiower pricci than all others will be Tilly 
eijilalned. Wa will explain s:.y wo < »n Klilp your machine tho An 
receive * nur order, how we run ■» th.j f itltrlit olianros hi *erv low (n 



. VOn will 



ir free Trial offer, safe ahd *>rom 



DELIVERY GUARANTEE. SO-TEAR BINDING QUALITY CUARANT 
YOU WILL GET OUR VERY LATEST SEWING MACHINE OFFER 

IMT11 I UmT PARTIAL PAYMENT PLAN EXPLAINED. FT tw DOW fpwjntr rnn-'ti 
IHw IMULInCII 1 1 are en-banecd for old nnr-, all fully eiplelKt'd wlu-n too inio for O 
Free SEWING MACHINE CATALOGUE. HAVE YOU AMY USE FOR A SE WING MACHIN 
If yon have, don't fall to cat this rfi -.'ir.. m out l-iinv »nd mull to us. If )na can c use n • 
suiu hlDo avt any price, call your uelithl>or'a attention to thli advprtlMrnent. Don't buy any k 

sewing machlno at anv price, for cash, on time or on Installments, or don't trade roar machine for n. new one until yon set our bio- m 
Sewlni Machine Catalogue free. with, all our new OsYVrB .with everything ei plained, ALL FREE FO*t THE ASKING. W« tell I 

«S«ttrT*«£'*' 1 SEARS. ROEBUCK & CO.. CHICIfifl. Ill 
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Men of tusmess prefer Tke 
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Santa Fe 



VM7 



ornia 
Limited 

Tke train "wears well mainly 
because tke service 19 faultlessly good 
every mile and every minute. 

Santa Fc All tke Way— that e tke 
reason. 

Daily service will be resumed November 13. 
superseding present semi-weekly schedule, 
Chicago to Los Angeles and. 'Frisco. 



For pamphlet of the train. and California trip book, addrca* Gen. Paw. Office. 
A. T.fl/S. F. Ry.. Chicago 




I>oar Sir:— Would you be open for an Investment which will yield, with reasonable 
assurance, from 50 per cent to 100 per cent each year? 

It will average 75 per cent— which menus 6H per cent a month. 

When I say Investment, please understand that I do not mean a gambling proposi- 
tion, such as stocks and grain speculntion, or horse-race betting, nor anything which 
requires you to buy what you do not want, or sell what you have not got. 

I REFER TO A STRAIGHT INDUSTRIAL PROPOSITION, which 1ms for its commodity 
products produced by nature, and in turn manufactured into commercial necessities, for 
which the demand always exceeds the supply. 

As a representative business man, I fully realize the annoyance of receiving unso- 
licited literature and advertising matter of unknown propositions. 

Therefore, before placing before you. in full detail, the venture I refer to. I ask your 
consent, and for that purpose I attach this coupon, which explains itself. If agreeable, 
and you are open for a proposition which will produce all that I claim, kindly sign and 

mail it. 

THIS COSTS YOU NOTHING BUT THE POSTAGE, AND PUTS YOU UNDER NO 
OBLIGATION. 

In closing, permit me to say, that the men at the head of the corporation which I 
represent are men of great wealth and nndisputed commercial integrity. 
There la not n single questionable feature in the entire plan. 
May I hope to hear from you by return mail? 

Very sincerely. 

L. C. WELTON, 59 Clark St, Chicago. 



COUPON 

De-nr Sir: — You may Bend to my address full details of the proposition you refer to. 
T will carefully consider the matter, and. If Interested, will write you further. This with 
tbe distinct understandlne; that 2 am under no obligations. 

N"ame , , Postofflee ., 

County Street and No 

Date 3904. State 



Please mention Popular Mechanics when writing- advertisers. 



Try the Victor 



At Your Home 



Special 
Offer 

to 

Pqpuui 
Mfouucs 

Readers. 




Ills MASTER'S VOICE 



TO anv honest, responsible person we will ship our VICTOR 
ROYAL TALKIM; MACHINE and your choice of one 
dozen Victor Records (lowest net cash price everywhere S20) on 
free trial. 

If not satisfactory after 48 hours' trial, return machine at our ex- 
pense—we charge you nothing, and refund whatever payment you 
may have made. 

TERMS OF PURCHASE,! *j.OO down, balance- of 
•15*00 payable In mix monthly installments of 

A IVIOrslTM 





What *M an- offering 1* 
the genuine Victor Koynl 
Talking .\liirhili"' with OtW 
«]nz<'D Vlotor rWflHlifr Von 
cannot buy thin outrtt anv 
v Ikto spot rush for less than 
$*J>.UO. Twenty dollars if 
the price evvrywlit-re. Buy 
direct from u» Mini you run 
gvt It on smiitl monthly pay- 
ments Without Ollf Cfeltt <'Ml'U 

chtirgc. 



REMEMBER : 

No guarantees required 
from third parties; no 
leases or chattel mort- 
gages, nor interests on 
payments. You own 
the instrument when you 
accept it, and we wiH 
trust any responsible par- 
ty to pay ss he agrees. 



Don't be misted Into boy- 

liiU s*>iu»' toy mat'hlnr off -ml 
at a riai-nloiw price. There 

tin- Itattatii laehlnefl tiuit 

BAVe to turned by han<l 
■mo other cheap tartYQflWiuts 
Hint hardly 1 give n BOODfL 

Our VI«Ior Royal Tnlklng 
Mnt-hiiif lias an oak. cabinet, 
spring motor ami the VERY 
REST R E P R O D V C B U 
M.VDK: will phiy any (Han 
rrionl. and play It bi-autlful- 
t>\ When you get the VI.-- 

tor. you got the i tit* t rumen* 
that ynti kiii nlwaiys hi* jiroij'l 
of. 



Write Toiiuj lor Frer Complete Catalogue an*! List or - «mm . Ki-ronb 

TKe Talking Machine Company 

Dept. SS, 107 Madison St., Chicago, 111. 



ITD WJ* Tit tho*fl who al rtfliily ewn a Y let" irj A pnekiwfl." of ft of our urw 'rot i-ton* m-rdlr^ hijci'Iu it-lj tm im-ixod. 
MY MKMumLf TbaM ne**ilr* aire u tHwnt iful. tuinrlor, «>ft . noii— rnitohintf *wtiwl. Try them. Writ* for free «um|<l*< i<u<-knK*. 



WK I'RKPAV I H ARdKS ON VICTOR AMI rJIIIMIN ItKCORlJN 



